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2002 PULSE INDUSTRY HIGHLIGHTS 
With such a difficult season across the whole country it is challenging to identify the highlights of 2002, 
however there were some positive outcomes in the pulse industry in Western Australia (WA).  The 
southern parts of the Great Southern actually experienced a better season than last year, with some 
excellent faba bean and field bean crops grown.  Generally however, WA experienced its worst 
drought in more than 80 years.  The growing season rainfall (May to October) for most areas was well 
below average (Table 1).  Widespread rainfall in April provided optimism early in the season, but for 
many regions follow up rainfall was minimal.  Growers were unable to establish their full cropping 
program, and subsequently, the area sown to pulses was reduced compared to previous years.  Light 
rainfall events on the back of a dry summer had bleak consequences, particularly in the low rainfall 
zones.  The fungal disease incidence was generally low in the majority of pulse crops, although 
occasional reports of blackspot in field peas, chocolate spot in faba bean and ascochyta blight in 
chickpea were received.  Seed yields of pulse crops were variable, and some crops were not 
harvested due to drought.  Commercial yields ranged from crop failure up to about 1.0 t/ha for desi 
chickpea, 2.0 t/ha for field pea, 1.5 t/ha for faba bean, 2.0 t/ha for lentil and 1.5 t/ha for vetch. 
Prices for pulses towards the end of 2002 and the beginning of 2003 were excellent.  Field pea prices 
exceeded $350/t.  Prices for desi chickpea have hovered around $485, while red lentil prices have 
remained firm at around $500-550/t.  Faba bean prices recovered in 2002 to about $300 after a slump 
in 2001. 
The area of pulse production contracted in WA during 2002 for all species except field pea.  The area 
of field pea increased from around 45,000 ha in 2001 to 70,000 ha.  Indications are that field pea 
production will expand again in 2003.  The area of production for each of the other species (chickpea, 
faba bean, lentil and vetch) was less than 10,000 ha.  The decrease in area was largely in response to 
the drought and concerns with disease (chickpea and faba bean). 
A new variety of field pea, Kaspa (developed by the Victorian Institute of Dryland Agriculture (VIDA) 
and NSW Agriculture), was released during 2002.  This variety, a semi-leafless dun type, performed 
very well despite being later flowering than Parafield, and its stiffer, more upright stem improved 
harvestability.  Snowpeak along with Parafield produced the greatest seed yields in variety evaluation 
trials this season, although Dunwa and Helena also outyielded Dundale.  
Agronomic, weed and disease management packages for pulse varieties continued to be developed in 
all regions through an extensive field program in 2002.  Research continued on variety and germplasm 
evaluation, field pea phosphorus nutrition, pulse seed moisture at harvest, row spacing and sowing 
rate, and herbicides for broad-leaf weed control in pulse crops.  Large scale demonstration trials of 
pulse varieties, field pea comparison with lupin, and how pulses grow on clayed sandy soils were 
conducted on farms.  Work on the epidemiology of major fungal diseases of pulses continued during 
the 2002 season.  A number of new projects commenced through the Centre for Legumes in 
Mediterranean Agriculture (CLIMA) at the University of Western Australia, including the genetic 
characterisation of wild chickpea, interspecific hybridisation of wild chickpea species and development 
of protocols for doubled haploid production in field pea and chickpea.  Investigation on Helicoverpa 
resistance and cold tolerance of chickpea, and pea weevil resistance in field pea was also continued 
during 2002.    
Two promising lines of desi chickpea have been identified with ascochyta blight resistance better than 
Howzat and between 5-11% greater yield than Sona.  Seed quality of the lines is good, although 
confirmation from commercial traders is still required.  These lines will be fast tracked to commercial 
release once the seed quality is confirmed.  The cheaper, more efficient disease management that will 
be possible with these improved disease resistant lines will be the first positive step in a turn around in 
the chickpea industry. 
Evaluation of kabuli chickpea germplasm introduced from overseas continued in 2002.  Several kabuli 
chickpea lines from the International Centre for Agricultural Research in the Dry Areas (ICARDA) have 
demonstrated superior ascochyta resistance and agronomic adaptation in Australia.  Yield evaluation 
trials and pre-basic seed production were undertaken in WA during 2002.  Australia-wide evaluation 
and seed bulk-up in WA will be undertaken in 2003, with variety release anticipated for 2005.  Three 
promising kabuli chickpea lines introduced from Spain, Greece and Mexico identified for the high value 
kabuli chickpea industry in the Ord River Irrigation Area (ORIA) were multiplied in 2002.  The 
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introduced lines have extra large seed and superior yield compared to Macarena, the standard variety.  
Commercial scale bulk-up and evaluation will be undertaken during 2003 in the ORIA, prior to the 
release of a variety in 2004. 
New advanced lentil lines developed from crosses made in the Coordinated Improvement Program for 
Australian Lentils (CIPAL) with improved disease resistance and agronomic characteristics (height and 
biomass) are now being evaluated in interstate trials.  The release of a new red and green variety is 
expected in 2004. 
Several new lines of faba bean have been identified with chocolate spot, rust and ascochyta 
resistance similar to Fiesta, but with considerably better seed yields.  These lines will be considered 
for further evaluation and commercial bulk-up once seed quality and yield characteristics are 
confirmed. 
Major pulse field days were organised in conjunction with the pulse grower associations.  These were 
all well attended with about 20-100 growers present at each meeting.  Pulse field walks were held at 
trial sites on farmers’ paddocks throughout the grain belt, which allowed first hand observation of 
current work on pulse management and new varieties.  There was good response to field pea 
pre-harvest breakfasts held at two locations in October, and these will be organised again in 2003.  
Numerous press releases, television and radio interviews, newspaper and magazine articles by the 
project team helped promote pulses in WA.  About 15 contributions to corporate publications 
(e.g. AgMemo, Primary Focus) and technical bulletins were published and eight issues of ‘On the 
Pulse’ newsletter were produced during the year.  A total of three scientific papers and eight 
conference papers on pulses were published during 2002. 
A pulse grower challenge ‘The Premium Pulse Challenge’ was launched by the Department of 
Agriculture, Premium Grain Handlers and Premium Split Products in 2002 to find the State’s best 
pulse crop.  The prize for the winner, sponsored by Premium Grain Handlers Pty Ltd, includes travel 
and registration for two people to attend an international pulse conference in 2003.  The objective of 
the program was to help both new and seasoned pulse growers produce greater yielding, better 
quality pulse crops by sharing their management practices, thus gaining valuable information from 
other pulse growers.  The very difficult 2002 season limited the number of participants, but more than 
30 paddocks were registered.  Paddocks ranged from Yuna in the North to Westonia in the Central 
East and Beaumont in the South East.  The ‘Premium Pulse Award’ will be presented during the 2003 
Crop Updates. 
An update to the Great Southern Pulse Growers Association’s (GSPGA) field pea harvesting video 
was released in May.  The video now includes footage on seeding/rolling techniques, croptopping 
ryegrass, harvesting techniques and issues (crop lifters, plucker fronts, windrowing, harvest losses) 
and seed quality.  
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Table 1. Monthly rainfall at experimental sites in 2002 
Trial site J F M A M J J A S O N D Total M-O 
Badgingarra 4 19 3 60 41 111 108 94 56 40 13 4 553 450 
Beverley 20 0 0 26 21 58 47 36 20 22 9 11 270 204 
Coorow  9 7 3 22 19 36 49 32 26 14 2 7 226 176 
Corrigin 14 0 0 21 11 41 51 32 16 23 24 28 261 174 
Dongara 15 0 0 15 31 70 74 64 24 22 0 0 315 285 
Grass Patch 0 4 14 50 12 11 26 23 30 14 27 23 234 116 
Katanning 12 1 9 48 20 59 63 61 35 25 14 29 376 263 
Kununurra 217 331 4 1 0 0 0 0 2 2 54 94 705 4 
Lake King 7 3 1 34 2 16 13 17 13 5 27 27 165 66 
Merredin 13 1 2 45 8 23 25 25 17 5 6 44 214 103 
Mingenew 7 3 14 22 24 35 53 32 27 16 4 7 244 187 
Mt Barker 8 8 18 122 22 56 78 62 66 59 22 15 536 343 
Mukinbudin 9 0 0 34 3 32 17 8 7 6 1 6 123 73 
Mullewa 11 0 9 12 26 32 41 31 11 10 2 5 190 151 
Newdegate 7 1 2 22 18 26 51 28 11 17 24 8 215 151 
Nyabing 0 21 6 17 6 26 41 29 16 26 13 2 203 144 
Pingaring 0 0 0 39 11 25 42 27 9 24 33 42 252 138 
Pingrup 23 0 16 15 20 11 23 17 19 23 18 12 197 113 
Salmon Gums 15 10 12 69 5 12 23 29 18 11 16 42 262 98 
Scaddan 5 5 21 42 11 13 29 28 29 22 44 na1 249 132 
Williams 16 0 1 60 47 95 96 101 56 24 25 1 522 419 
Witenoom Hills 4 0 13 57 17 22 40 35 32 20 42 10 292 166 
Yandanooka 7 0 4 16 30 39 51 35 21 16 3 14 236 192 




Research reported here has been conducted by a wide range of people from several institutions in 
WA.  The Pulse Research and Industry Development Project at the Department of Agriculture, 
Western Australia (DAWA) has taken the lead in developing and editing this book.  Telephone 
numbers and e-mail addresses for principal authors of articles have been listed to encourage 
interested readers to contact the authors for further information.  In some cases, the results presented 
in this book are only preliminary and will be analysed in more detail throughout the year.  
Contact details of principal authors 
Name Organisation Phone E-mail 
Abbus, Nassar CLIMA 9380 2505 jplummer@cyllene.uwa.edu.au 
Beeck, Cameron University of Western Australia 9380 1992 cbeeck@agric.uwa.edu.au 
Beermier, Rodger Department of Agriculture 9821 3274 rbeermier@agric.wa.gov.au 
Berger, Jens CLIMA 9333 6623 Jens.Berger@csiro.au 
Byrne, Oonagh CLIMA 9380 1981 oonagh@cyllene.uwa.edu.au 
Clarke, Heather CLIMA 9380 1648 hclarke@cyllene.uwa.edu.au 
Croser, Janine CLIMA 9380 7951 jcroser@agric.uwa.edu.au 
Dhammu, Harmohinder Department of Agriculture 9690  2217 hdhammu@agric.wa.gov.au 
French, Bob Department of Agriculture 9081 3126 bfrench@agric.wa.gov.au 
Galloway, Jean Department of Agriculture 9690 2146 jgalloway@agric.wa.gov.au 
Harries, Marty Department of Agriculture 9956 8553 mharries@agric.wa.gov.au 
Howieson, John CRS, Murdoch University 9360 2231 jhowieso@central.murdoch.edu.au 
Jones, Roger Department of Agriculture/CLIMA 9368 3269 rjones@agric.wa.gov.au 
Kelly, Sean Department of Agriculture 9368 3389 skelly@agric.wa.gov.au 
Khan, Tanveer Department of Agriculture 9368 3602 tkhan@agric.wa.gov.au 
Loss, Stephen Wesfarmers CSBP 9379 1232 stephen_loss@csbp.wesfarmers.com.au 
MacLeod, Bill Department of Agriculture 9690 2172 bmacleod@agric.wa.gov.au 
Poulish, Nikki Department of Agriculture 9851 2706 npoulish@agric.wa.gov.au 
Regan, Kerry Department of Agriculture 9380 1983 kregan@agric.uwa.edu.au 
Ridsdill-Smith, James CSIRO, Entomology 9333 6640 James.Ridsdill-Smith@csiro.au 
Riethmuller, Glen Department of Agriculture 9081 3146 griethmuller@agric.wa.gov.au 
Salam, Moin Department of Agriculture 9690 2220 msalam@agric.wa.gov.au 
Seymour, Mark Department of Agriculture 9083 1143 mseymour@agric.wa.gov.au 
Shan, Fucheng CLIMA 9380 7193 fshang@agric.uwa.edu.au 
Siddique, Kadambot CLIMA 9380 7012 ksiddiqu@agric.uwa.edu.au 
White, Peter Department of Agriculture 9368 3508 pfwhite@agric.wa.gov.au 
CAUTION:  UNREGISTERED PESTICIDE USES 
Any research with unregistered pesticides or of unregistered products reported in this document does 
not constitute a recommendation for that particular use by the Department of Agriculture.  All pesticide 





Grain legumes are an important part of Australian agriculture providing farmers with a diversified 
income and an effective means of managing weeds, disease and protein levels in cereals.  Narrow-
leafed lupin (Lupinus angustifolius) has been established as a vital crop in WA over past 30 years on 
deep coarse-textured soils with a neutral to acidic pH.  Research in the last ten years has now 
established other pulses as viable cropping options for the neutral to alkaline soils.  Growers looking to 
intensify their cropping require one or more pulses for these soil types. 
Chickpea (desi and kabuli), lentil (red and green), faba bean, field pea and albus lupin are crops that 
are fully domesticated and used for human consumption in established markets.  These grain legumes 
are termed pulses.  Other species that are mainly used for animal feed or green manures include 
grass pea (Lathyrus sp.) narbon bean, vetches and rough seeded lupins.  Vetch and narbon bean 
have already gained popularity in WA, especially in the southern regions, where they have been used 
as cover, hay and grain crops.   
The pulse area in WA increased sharply from about 25,000 ha in 1990 to almost 170,000 ha in 1999.  
The area has since declined to about 100,000 ha in 2002.  Much of the increase in pulse area prior to 
1996 was due to expansion in the chickpea and faba bean industries as the enormous potential of 
these crops were recognised by growers.  Much of the recent decline in the pulse area, ironically, has 
also been due to reduced plantings of chickpea and faba bean, because of disease epidemics and 
adverse conditions (late breaks).  In contrast, the field pea area has steadily increased since 1996 and 
now dominates pulse plantings (70,000 ha).  The main reasons for the rise in the field pea area have 
been the release of improved varieties, agronomic packages, higher prices and the lack of an 
alternative pulse.  Chickpea and faba bean nevertheless have a demonstrated great potential in WA 
and a renewed optimism in these crops is expected with the release of improved disease resistant 
varieties in the near future. 
Agronomic research and genetic improvement of pulse crops within the Department of Agriculture and 
other research organisations has intensified over the last ten years and is focussed on the 
development of new locally adapted pulse varieties of chickpea, field pea, faba bean and lentil with 
greater yield, quality and disease resistance.  Crop production and integrated management packages 
for potential new varieties are being developed and fine-tuned for different regions across the 
grainbelt.  Other aspects of disease, weed and pest management, and crop husbandry 
(e.g. harvesting, application of inoculum) are also being investigated, while more fundamental 
research into genetic, molecular marker, crop adaptation and grain quality is progressing through 
CLIMA. 
By 2012 we anticipate that field pea, chickpea and faba bean will be well established as mainstream 
cropping options for growers in WA.  Lentil will still be regarded as a specialty crop, but will be grown 
on a larger and more stable area.  The total pulse area should expand to 300 to 350 thousand ha, 
producing an industry of over $100 million.  Furthermore, the stable supply of pulses will enable the 
processing and packaging industries to have developed so that, in addition to bulk commodity exports, 
a growing proportion of our pulses will be packaged and exported directly to supermarket shelves in 
Europe and Asia. 
In the longer term, the potential for pulses throughout the WA grainbelt, based on soil types and likely 
rotations, is over 500 thousand ha.  This includes more than 170,000 ha of chickpeas, 100,000 ha of 
faba beans, 200,000 ha of field peas, 30,000 ha of albus lupin, 5,000 ha of kabuli chickpea, and 
20,000 ha of lentil and 40,000 vetch. 
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2002 REGIONAL ROUNDUP 
Northern Agricultural Region 
M. Harries, Department of Agriculture, Western Australia 
Similar to most of the other regions, the variability in crops within the northern region was astounding, 
with all crops on heavier soil types bearing the brunt of very low rainfalls.  While 2002 was a 
challenging one on the heavy soils there have been some very promising developments for pulse 
crops.  A wide range of trials investigated many aspects of pulse crop agronomy with the main focus 
being on plant breeding, cultural and chemical methods to reduce the effects of fungal diseases, 
particularly ascochyta blight of chickpea.  Weed control and harvestability were also key areas that 
continued to be tackled in the region through the research of the Pulse Productivity Team. 
Many growers continue to buy small tonnages of field pea to run their own bulk-up crops.  This is a 
good indication of the impressive yield benefits of the newly released varieties and also the rising 
interest in field pea as a low input legume break crop.  This also combines with some other positive 
field pea developments including more harvest machinery options, an increase in grain moisture 
content receival standards (14.0%) that allows earlier harvest and improved seed yield and quality, 
development of a predictive model for the cultural control of black spot disease, and reduced hard 
seededness in new varieties. 
Desi chickpea lines were successfully bulked up at Deepdale, Geraldton in 2002.  These lines have 
been evaluated over the past few seasons in a range of trials in the northern region, including disease 
screening trials, and have demonstrated improved resistance to ascochyta blight compared to the 
current varieties in WA.  The best of these new lines will be selected for further seed multiplication in 
2003 with the aim of variety release 2004.  
The development of ascochyta resistant kabuli chickpea varieties is also progressing rapidly.  
Promising breeding lines were tested for yield and agronomic characters at Dongara.  The majority of 
these ascochyta resistant lines compared well to Kaniva for time to flower, plant height, lowest pod 
height and seed yield.  Bulk-up will continue and release of a variety could be as early as 2004. 
Few faba bean crops were grown in areas further inland than the Mingenew/Moora line due to the late 
and limited opening rains.  Faba bean breeding continued in the mid-west in collaboration with the 
National Faba Bean Improvement Program.  Five lines with superior disease resistance than Fiord 
produced greater yields than Fiord at Dongara this year. 
Lentils again proved to be a profitable crop in a dry season with yields of 700 kg/ha on 175 mm of 
seasonal rainfall 10 km east of Mingenew.  The importance of early well timed harvest for a successful 
lentil crop was demonstrated in 2002.  One trial experienced 50% yield loss where lentil harvest was 
delayed by about a fortnight from 10 October until the 26 October. 
Mid-West Pulse Grower activities continued this year with meetings, workshops and informal field 
walks.  At the major field day, held in conjunction with the Mingenew-Irwin Group, Neil Wandel 
(President of the Pulse Association of the South East) gave a talk on his trials and triumphs with field 
pea and encouraged greater interaction between the pulse groups within the State.  Many of the pulse 
trials undertaken by the Pulse Productivity and Industry Development team were used for presentation 
on the day and in total 20 pulse trials were conducted in the northern region. 
Central Agricultural Region 
R. French and I. Pritchard, Department of Agriculture, Western Australia 
The 2002 season was not an easy one for pulse growers in the Central Region, especially in eastern 
areas.  With very little summer rainfall across most of the region and limited sowing opportunities 
during May and June much of the area intended for pulses was not sown.  This may have been a 
blessing in disguise with the May-October rainfall at Merredin Research Station of only 89 mm, much 
less than the long-term average of more than 200 mm. 
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With low rainfall, a late time of sowing and coupled with their soil type requirement pulse yields were 
very low and many crops, and trials, were not harvested. Of those that were, field pea yields of 
200-300 kg/ha were typical.  Growers in the region will be assessing their options for 2003 very 
carefully, and we expect plantings of pulses, to be less than that intended for 2002 in the eastern and 
central zones of the central region 
The Central Districts Pulse Grower’s Association resumed activities during 2002 as POLA (Pulse-
Oilseed-Lupin-Association) with, as the name suggests, a wider range of interests.  POLA held two 
successful field days, despite the season.  The first was a trial inspection and seminar in mid 
September at Mukinbudin, and the second was a field pea harvesting breakfast in October, again at 
Mukinbudin.  The field pea harvesting breakfast was particularly well attended with approximately 35 
farmers attending a breakfast followed by a harvesting demonstration and discussion.  The 
rejuvenated group is now actively seeking membership in all regions of the central eastern grain belt. 
Great Southern and Lakes 
R. Beermier, N. Poulish and S. White, Department of Agriculture, Western Australia 
A patchy opening to the season unfolded for growers in the Great Southern.  Whilst good rains fell 
west of the Great Southern Highway, penetrating rains did not reach the eastern shires of Kent and 
Lake Grace.  These conditions continued throughout the year creating a wide range in growing season 
rainfall across the region.  The May to October rainfall for Narrogin was 286 mm, compared to only 
108 mm at Lake Grace. 
The low rainfall in the eastern areas has increased the risk of summer wind erosion and the lack of 
ground cover, feed and water has caused many farmers to either de-stock or agist.  In contrast, crop 
yields in the western areas were relatively good and harvesting conditions were favourable.  
Field peas were the main pulse crop grown in the region and consequently, many of the pulse trials 
addressed issues associated with growing field peas.  The new variety ‘Kaspa’, a semi-leafless dun 
type, was evaluated in Cultivar Variety Testing (CVT) trials and a large-scale farmer trial at Borden.  
Kaspa performed very well despite being later flowering than Parafield, and its stiffer, more upright 
stem improved harvestability. 
Field pea yields have varied significantly this season due to the variability in conditions across the 
region.  In the eastern region, some field pea crops planned for the 2002 season were not sown due to 
the dry conditions experienced.  Parafield has continued to grow in popularity with yields of up to 
1.8 t/ha.  The average for the region was 1.0-1.2 t/ha with greater yields up to 1.8 t/ha in the western 
areas. 
The Great Southern Pulse Growers Association (GSPGA) organised a combined trial site this year at 
Nyabing with participants from the Department of Agriculture, WA Lucerne Growers, Summit 
Fertilisers, Nufarm, Murdoch University, Wesfarmers and CSBP.  Pulse trials included field pea time of 
sowing, post-emergent herbicides on field peas, and the potential for granular inoculum.  Two field 
days were held during the year, which were well attended.  A focus site will be continued in 2003. 
An update to the GSPGA’s field pea harvesting video was released in May.  The video now includes 
footage on seeding/rolling techniques, croptopping ryegrass, harvesting techniques and issues (crop 
lifters, plucker fronts, windrowing, harvest losses) and seed quality.  More than 150 copies have been 
distributed throughout the State on both video and CD-Rom. 
A limited area of faba beans was grown in the south-western corner of the region.  Fiesta is gradually 
being grown in larger areas, but Ascot remains the dominant variety.  Of the few crops grown in 2002, 
yields ranged from 1.0-1.5 t/ha.  Interest in granular inoculum and a new ascochyta resistant Fiesta yet 
to be released should see faba bean production increase in the next few years. 
In 2003, work will continue to evaluate and develop new varieties of field peas, faba beans, kabuli 
chickpeas and lentils.  Granular inoculum, disease screening and rotational benefits of pulses to the 
following canola/cereal crop will be examined.  Small plot trials and large-scale farmer demonstrations 




M. Seymour, Department of Agriculture, Western Australia 
On the back of a spectacular ‘get out of jail card’ in the form of excellent spring rains in 2001, the 
region was all set for another good year.  Unfortunately, someone forgot to turn on the tap in 2002 and 
a dry start to the season, a dry spring and late frosts put paid to the fantastic job done by many 
growers on limited soil moisture.  In areas that avoided the frost, seed yields of 1.4 t/ha of field pea 
were reported.  However, they were few and far between, with many medium rainfall growers 
averaging 600 kg/ha or less.  In the low rainfall areas, seed yields were poor and for some growers, 
getting their seed back was the best they could hope for.  Nevertheless, for those growers who had 
crops to harvest, grain prices were very good.  The Pulse Association of the South East managed to 
negotiate above world parity prices of $390/t for around 7,500 tonnes of field pea. 
Following the mild conditions experienced in the 2001 spring, there was concern about the 
performance of later flowering field pea varieties (Parafield, Dunwa and Helena) in drier years 
compared to Dundale.  The dry spring of 2002 provided ideal conditions to evaluate the performance 
of these later flowering varieties, particularly with delayed sowing (late June).   In time of sowing and 
CVT experiments it was reassuring to see Dunwa, Helena and Parafield producing yields comparable 
or better than Dundale in most situations.  Of particular interest in field pea variety trials, was the good 
performance of the semi-leafless lines, Kaspa and Snowpeak.  Kaspa, a semi-leafless type, has 
generated a lot interest from Dun field pea growers with its good standing ability and yield potential.  In 
a farmer scale demonstration at Mt Ridley, Kaspa produced similar yield to Helena and stood up well 
at harvest.  
Faba bean yields were around 500-700 kg/ha.  There was some late rust infection and consistent 
aphid colonisation, but drought was the major limitation to yield in 2002.  Common vetch production 
was very disappointing in the dry conditions.  Plants grew poorly and matured far too rapidly.  Many 
growers elected to graze their vetch crops.  One vetch trial was sown at Lake King in 2002 to evaluate 
current varieties and new breeding lines, but plant growth was poor and the plots were not 
harvestable.  Narbon bean production was limited to a few growers continuing with the multiplication of 
the variety Tanami.  However, plant growth was poor due to moisture stress and ascochyta infection 
was prevalent.  
The Pulse Association of the South East (PASE) continues to be active in the region.  In 2002 the 
group elected a new president -  Chris Hockey.  Chris brings to the position his experience as one of 
the most successful faba bean growers in the region, along with his excellent financial skills.  Our 
outgoing president Neil Wandel was made a life member of PASE.  The PASE committee conducted a 
goal setting plan in August 2002.  One of the goals was to “Expand the range of pulses grown and 
exported from Esperance to achieve production from 60 000 ha of all pulses”.  The initial target is for 




PULSE PRODUCTION AGRONOMY  
AND GENETIC IMPROVEMENT 
Faba bean 
P. White, Department of Agriculture, Western Australia 
Opportunities to plant faba bean in 2002 were again scarce.  The late, dry start to the season meant 
that few growers were able to take advantage of early rains to plant a faba bean crop.  As a result the 
area sown throughout the State declined compared to 2001, with less than 10,000 ha sown. 
Not surprisingly, the crops that were planted generally performed very poorly, because faba beans are 
one of the least tolerant pulse crops to drought.  Yields averaged less than 1.0 t/ha at Dongara, which 
is usually the most reliable region for faba bean in the State.  Many crops in the central/southern areas 
were short and unable to be harvested.  Growers in the southern parts of the Great Southern generally 
fared better, with some crops producing yields of 1.5-1.8 t/ha of excellent quality.  Some early sown 
crops in the Scaddan area also performed well under the dry conditions and produced around 
800 kg/ha. 
Fiesta was the most common variety sown, together with Fiord and Ascot.  Crops of Fiord were better 
suited to the dry season and generally produced better yields than Fiesta. Foliar diseases were not a 
serious problem during the year although some rust was reported in the Esperance region.  Prices 
recovered from the lows of late 2001 and remained close to the $300/t for most of the latter part of 
2002.  At this stage it seems that prices are likely to remain at above average levels during 2003 
drifting between the $250 to $300 mark. 
 
Germplasm evaluation 
P. White, T. Pope, M. Harries and M. Seymour, Department of Agriculture, Western Australia 
Faba beans are an important potential industry in WA.  The largest area of faba beans sown in WA 
was 40,000 ha in 1997 and there is a potential for over 100,000 ha in the future.  Currently, however, 
less than 10,000 ha of faba bean are sown.  Most farmers cite low and variable yields, primarily 
because of fungal disease, as the main reason why they are reluctant to produce faba bean. 
Fiesta is now the most common variety of faba bean grown in WA. It yields slightly less than Fiord but 
has superior disease resistance and commands a higher price, because of its preferred seed quality.  
Our aim is to develop varieties of faba bean that are well adapted to WA with higher yields than Fiesta 
and levels of resistance to chocolate spot and ascochyta better than or equal to Fiesta.  Several 
advanced lines from our evaluation program are exhibiting these characters, but require further 
testing. 
Four yield evaluation/disease nurseries were established in 2000.  These nurseries were located at 
Dongara, Merredin, Katanning and Esperance. A protocol was developed to ensure close proximity 
between newly established plots and the stubble of the previous year's plots.  This was aimed at 
creating an environment for increased disease pressure.  Problems with herbicide management and 
disease development at Katanning and Scaddan meant that these trials did not achieve their purpose.  
Therefore trials at these two locations have been moved and will continue to be moved in future years.  
The experiments at these two locations therefore retain their focus on yield evaluation but without the 
enhanced disease pressure.  At Dongara and Merredin, new plots continue to be established on the 
previous year’s stubble, allowing yield evaluation at increased disease pressure. 
In 2002 the yield evaluation/disease nursery was only established at Dongara, because insufficient 
rain fell to allow plots to be sown at Merredin.  Standard yield evaluation trials were established at 
Williams and Scaddan, however glyphosate drift from an adjoining farm severely damaged the trial at 
Williams and plots were not harvested.  At Scaddan, rainfall was scarce and so very low yields were 
obtained.  A drought nursery was planted at Merredin and was located well away from potential 
disease infection, however extremely dry conditions meant that 50% of the plants in most plots died 
and only limited data was obtained. 
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Germplasm tested was obtained from the National Faba Bean Improvement Project's two breeding 
nodes in NSW and SA, and accessions obtained directly from the germplasm collection of ICARDA.  
Some lines that performed well in the 2001 evaluation trials were also tested again in these trials in 
2002. 
The trials at Dongara and Merredin had a randomised complete block design while those at Williams 
and Scaddan had a balanced incomplete block design generated by the software program PB 
genesis.  All trials had two replications but plots of Fiord were replicated five times.  Plot size was 
governed by seed availability and was about 1.4 m wide x 10 m long, sown on 2 m centres.  Seeds 
were divided into two weight groups (< 80 g and > 80 g/100 seeds) and sown at a constant rate within 
these groups.  Foliar disease levels were very low in all trials. 
Rainfall at Dongara was substantially lower than the long term average.  Most plants showed signs of 
water stress during pod-fill with leaf curling and wilting during the middle of the day.  One line however, 
(ACC1446) showed few signs of water stress with no leaf curling and only minimal wilting. 
There was a wide range in yields produced, but only lines that produced more than 60% of the yield of 
Fiord are presented (Table 2).  Later maturing lines produced very low yields, which contrasted with 
the 2002 season where useful rain in October, favoured late maturing lines.  For example, Manafest 
produced 94% of the yield of Fiord in 2001 compared with 47% in 2002, similarly Fiesta produced 93% 
of the yield of Fiord in 2001 but only 80% in 2002. 
Several lines produced substantially greater yields than Fiesta and five lines produced greater yields 
than Fiord, although these differences were not statistically significant.  Two lines (Acc1021 and 
SP95054) produced high yields relative to Fiord in both 2001 and 2002.  The line, SP95054 produced 
98% of the yield of Fiord in 2001 and a small seeded selection from this, SP95054/DAW02-1, 
produced 112% of the yield of Fiord in 2002.  Interestingly, both these lines are related, being derived 
from the same population (Acc972) originally received from ICARDA.  They have been selected for 
rust and chocolate spot resistance.  The highest yielding line at Dongara flowered about one week 
earlier than Fiord.  This line has also performed moderately well in trials in South Australia, but it has 
limited disease resistance. 
Seed yields at Scaddan were low and variable (Table 3).  Plants were very short and harvest was 
difficult, which contributed to the variable results.  Many plants produced greater yields than Fiord, 
however this was partly due to very poor yields in two plots of Fiord.  It is difficult to make meaningful 
conclusions from this trial, but it is important to note that SP95054/DAW02-1 was again one of the 
greatest yielding lines, outyielding Fiord and Fiesta.  The line Acc1021 produced a yield of only 50% of 
Fiord. 
Seed yields at Merredin were extremely low and were not able to be machine harvested.  Yields of 
only seven lines were determined by raking up all plant material in the plot and then hand threshing 
(data not presented).  Accession 1446, which showed good drought tolerance at Dongara, also stood 
out at Merredin. Plants of Acc1446 were taller, showed less leaf curling and wilting, and markedly less 
plant death than Fiord.  Approximately 50% of the plants had died from moisture stress in plots of 
Fiord, whereas less than 10% of the plants died in plots of Acc1446.  Accession 1446 produced 
114 kg/ha, which was also the greatest yield, doubling that of Fiord.  Interestingly, SP95054 produced 




Table 2. Plant density (plants/m2) and seed yield (kg/ha) of selected faba bean lines at Dongara (sown 
7 June) 
Line1 Plant density Seed yield Seed yield (% Fiord) 
1476/1 38 1560 126 
1021 39 1480 113 
SP95054/DAW02-1 39 1470 112 
SP95039 34 1380 111 
1554 41 1420 109 
Fiord 36 1304 100 
HB5 36 1310 100 
483/1 45 1310 100 
SP95054/DAW02-2 28 1270 97 
823 31 1240 94 
SP95055 37 1210 94 
BPS7 37 1220 93 
S95005/2 39 1210 92 
JX4-17 36 1200 91 
483/2 40 1190 91 
HB12 40 1190 91 
Ascot 34 1100 89 
HB9 48 1150 88 
Rebaya 38 1130 86 
HB11 36 1060 85 
SP98123 33 1060 80 
1408/1 38 1050 80 
Fiesta 43 1048 80 
SP95054 35 1020 79 
1480 42 1040 78 
483/3 31 1080 78 
S95007/18 23 970 74 
1323 40 990 74 
483/4 32 940 73 
ASCOT*722/37 32 900 73 
1446 18 900 73 
1474 40 1000 72 
1286/3 26 930 71 
1269/4 26 940 70 
1285/2 29 910 69 
1287/5 39 900 69 
1321 39 860 65 
974*722/6 25 860 65 
IC*AS7/3 38 830 63 
Manafest 31 580 47 
Aquadulce 30 360 27 
Icarus 42 200 15 
LSD 5% 6.2 319.1 - 
cv% 12.0 23.3 - 





Table 3. Plant density (plants/m2) and seed yield (kg/ha) of selected faba bean lines at Scaddan (sown 
19 June) 
Line1 Plant density Seed yield Seed yield (% Fiord) 
JX4-17 32 587 171 
SP95054/DAW02-1 33 564 164 
HB5 33 536 156 
483/2 34 524 152 
683*482/21 25 519 151 
1505 32 517 150 
BPS7 32 500 145 
SP95055 33 497 144 
HB12 36 492 143 
HB11 32 487 142 
S95005/2 37 480 140 
SP95039 30 470 137 
S95003/4 25 469 136 
HB9 35 463 135 
930/1 20 454 132 
483/1 35 448 130 
SP95054/DAW02-2 22 446 130 
1263/1 17 443 129 
683*482/7 28 438 127 
FIESTA 36 438 127 
683*482/5 27 437 127 
REBAYA 39 435 127 
MANAFEST 31 427 124 
1226/1 19 419 122 
1021 19 418 121 
1285/2 20 417 121 
974*722/6 21 411 119 
483/4 31 408 119 
SP95054 35 401 116 
1287/5 40 398 116 
483/3 31 387 112 
1510 37 383 111 
1509 33 375 109 
S95007/14 22 367 107 
823 32 363 105 
1330 21 358 104 
1321 28 357 104 
1554 32 353 103 
683*165/1 30 353 103 
FIORD 35 344 100 
1274/1/DAW46 20 343 100 
683*482/20 29 330 96 
1269/8 31 321 93 
1408/1 32 292 85 
ICARUS 32 284 83 
ASCOT 35 284 83 
1 Lines that were hand-harvested or produced less than 65% of the yield of Fiord have been 
omitted.  All varieties tested are included. 
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Row spacing and sowing rate 
M. Seymour, Department of Agriculture, Western Australia 
Growers are interested in sowing faba bean at row spacing greater than 45 cm (18 inches), because 
of a reduction in tillage, capital, and operating costs, and improve stubble handling.  Matched with 
tramlining or precision agriculture machinery, wide row spacing may also allow inter row weed control.  
If fungicides are required row spraying may become possible.  Thus there are significant savings to be 
made.  Some of the downsides of wide row spacing might include reduced yield and increased weed 
density or vigour as a result of less crop competition.  Thus it is important to quantify any yield loss as 
a result of sowing faba bean at wide rows. 
Another aspect of sowing a large seeded crop like faba bean at wide rows is the capacity of air seeder 
hoses and distributors to handle the large volume of seed.  It is also feasible that increased intra-row 
competition between faba bean seed/seedlings will reduce the field establishment rate at wide row 
spacing.  Thus there are sound reasons to investigate if seeding rates can be reduced when the crop 
is sown at wide row spacing.  Some of these issues were addressed on a grower’s property at 
Wittenoom Hills in 2002 in a replicated trial (3 reps) using commercial equipment (plot size was 200 m 
long by one air seeder width). 
The number of plants per metre of row was greater at higher sowing rates and at wider row spacing 
(Table 4).  Dry matter at flowering was less in the wide row crop compared to the standard row 
spacing at all comparable sowing rates.  However, any advantage in early growth was probably of little 
value in such a dry year.  Patches of the surrounding crop and the trial area were infested with aphids 
at late flowering and pod filling, which reduced yield.  We found row spacing and sowing rate had no 
effect on the seed yield of Fiesta faba bean in this experiment in a dry year.   
Table 4. Plant number (per metre of row), dry matter production at flowering (g/m2), seed yield (kg/ha) 
and harvest index (%) of faba bean grown at three sowing rates in normal and wide row 










Normal (235 mm) 60 3 366 504 14 
 100 5 418 460 12 
 150 7 361 410 11 
 Mean 5 382 458 12 
Wide (470 mm) 60 5 315 529 20 
 100 8 275 458 17 
 150 12 406 458 12 
 Mean 8 332 482 16 
Grand mean  7 357 470 14 
LSD 5% Row 1 68 73 3 
 Seed rate 1 83 90 4 
 Row * SR 2 117 127 5 




Tolerance to post emergent herbicides 
M. Seymour, M. Harries, R. Beermier, M. Blyth and L. Young, Department of Agriculture 
Post-emergent control in faba bean is problematic due to unacceptable damage and/or poor efficacy 
on weeds.  Field experiments were initiated at five sites (Geraldton, Katanning, Mingenew, Merredin 
and Scaddan) in 2002 to test a range of recently released chemicals and to further explore other 
options.  Research in other crops indicates that crop tolerance to post emergent herbicides can be 
affected by chemicals applied at sowing.  It should be noted here that we used Spinnaker (+/- Diuron) 
at sowing and not triazines. 
The season was very poor at Mingenew and Merredin and the results from these trials are not 
reported (Table 5).  The trial at Merredin was not harvested due to extremely poor growth.  There was 
little incidence of ascochyta blight or chocolate spot in any of the trials, however the trial at Scaddan 
was sprayed with a fungicide to control a minor rust infection that was observed late in the season.  
Disease infection in herbicide trials are an important issue, because some treatments (e.g. Brodal and 
Lexone) have the potential to damage leaf tissue and provide an entry point for disease. 
Weeds were present at Katanning (wild radish with some fumitory) and Mingenew (mix of wild radish 
and wild oats), which allowed for some information on efficacy of the products tested.  However, the 
seed yield (samples were cleaned prior to weighing) of faba beans at these sites combined the effects 
of damage by herbicide treatments, weed competition and weed control.  Hence, where crop damage 
from a herbicide treatment was significant, yield reduction may have been less than expected if weed 
control was good.  The Scaddan site was weed free and the seed yield responses are the result of 
crop herbicide tolerance alone. 
A number of changes were made to the herbicide treatments in 2002 (Table 6).  Spinnaker, although 
effective, was not evaluated because residues persisting in the soil can damage subsequent crops, 
unless they are imadizoline tolerant.  Sprayseed and Roundup treatments were included following 
promising results in previous years with narbon bean.  However, they proved to be too damaging and, 
in this dry season, had insufficient time to recover.  Other treatments that also caused significant 
damage in 2002 were MCPA Na, Bladex, and the Simazine 750 mL/ha + Lexone 60 mL/ha mix. 
Faba bean showed good tolerance to Simazine, Brodal/Lexone, Brodal at the low rate of 75 mL/ha, 
Raptor, Legumin MCPB NA, and Basagran both alone and in some mixes at all sites.  Variable results 
were found with Simazine/Brodal and Simazine/Raptor mixes causing yield loss at Scaddan, but not at 
the other sites.  Faba bean has previously shown tolerance to low rates of Simazine, but rates above 
750 mL/ha have caused significant damage.  The efficacy of Simazine at a rate of 750 mL/ha is limited 
to silver grass and small broadleaf weeds. 
Basagran has gained a reputation as the chemical of choice for post emergent control of radish in faba 
bean, and Fiesta showed good tolerance to Basagran in this series of trials.  Feedback on the efficacy 
of Basagran on radish suggests that rates of 2 L/ha or split applications of 1 + 1 L/ha are required for 
reasonable control.  This was confirmed at Mingenew in 2002 where radish control was poor at 1 L/ha.  
The addition of 750 mL/ha of Simazine to 1 L/ha of Basagran improved weed control and would be a 
useful way of increasing the spectrum of weeds controlled, while minimising costs. 
MCPB Na (Legumin) is used on field peas that are processed for canning in the Eastern States, and 
did not reduce faba bean yields at any sites.  However, it was not as effective as other treatments in 
reducing wild radish at Mingenew. 
Raptor did not reduce faba bean yields when used alone and was particularly effective in reducing 
radish burden.  Faba bean has also shown good tolerance to this treatment in previous years, but 
there have been some concerns that it reduces canopy height.  At Scaddan, no treatment consistently 
reduced either canopy height or height to lowest pod.  At Katanning, where the crop was taller, plots 
treated with Raptor were noticeably shorter  -  but noticeably clearer of weeds too!  Mixes of half rates 
of Raptor with Simazine are potentially a useful way to increase the weed spectrum of Raptor and 
lower costs.  However, this treatment reduced yields at Scaddan. 
Brodal/Lexone has previously been tested on faba bean at a rate of 100/100 mL/ha and on average 
reduced yield at this rate by 32%.  The rate of 60/60 mL/ha was effective in most situations on target 




Readers should keep in mind that many of the treatments tested are not registered for post emergent 
use in faba bean and that herbicides should only be used with strict adherence to label 
recommendations.  
 
Table 5. Experimental details of faba bean post emergent herbicide trials at three sites 
Detail Geraldton Katanning Scaddan 
Sowing date 16 May 17 May 21 May 
Pre-emergent herbicides 2 L/ha Sprayseed + 1 L/ha 
Treflan 
Spinnaker 100 mL/ha IAS 
22/5/02 
Spinnaker 100 mL/ha + 
Diuron 1 L/ha, 24/5/02 
Variety Fiesta Fiesta Fiesta 
Treatments applied  
(4-6 node) 
15 July 31 July 23 July 
Harvest 24 October 28 November 7 December 
 
Table 6. Seed yield (kg/ha and % of Nil treatment) of 3 faba bean post emergent herbicide experiments 
conducted in WA 
Treatment Rate (/ha) 
Geraldton Katanning Scaddan 
kg/ha % of Nil kg/ha % of Nil kg/ha % of Nil 
Nil 0 182 100 635 100 765 100 
Brodal 75 315 173 646 102 681 89 
Brodal 150 260 143 799 126 512 67 
Raptor 45 310 170 956 151 663 87 
Simazine/Brodal 500/80 345 190 857 135 362 47 
Brodal/Lexone 60/60 287 158 557 88 675 88 
Simazine/Lexone 500/70 284 156 555 87 594 78 
Lexone 100 195 107 621 98 547 71 
MCPA Na 1000 39 21 541 85 337 44 
Bladex 1000 170 94 403 63 566 74 
Legumin MCPB Na 3000 238 131 674 106 708 92 
Legumin MCPB Na 5000 259 142 712 112 575 75 
Simazine 750 261 143 667 105 707 92 
Simazine/Lexone 750/60 255 140 334 53 481 63 
Simazine/Raptor 750/23 339 186 636 100 504 66 
Simazine/Basagran 750/1000 344 189 747 118 629 82 
Basagran 1000 218 120 717 113 660 86 
Basagran 2000 440 242 811 128 849 111 
Roundup 300 295 162 440 69 533 70 
Roundup 600 279 153 96 15 336 44 
Sprayseed 750 204 112 414 65 232 30 
Mean  263  613  567  
LSD 5%  158  341  260  




Investigation of environmental staining and storage discolouration 
N. Abbas1,2, J. Plummer1, P. White3, D. Harris4 and K. Siddique1,2 
1Plant Biology, The  University of Western Australia 
2CLIMA, The University of Western Australia 
3Department of Agriculture, Western Australia 
4Chemistry Centre of Western Australia. 
Australia has recently overtaken the United Kingdom and China to become the largest exporter of faba 
beans.  About 200,000 ha of faba beans were planted in 2000 producing more than 250,000 t and 
production is expected to increase.  Faba beans are pulses that offer rotational benefits in production 
and increased profitability. 
Faba beans are mostly sold as whole seed for human consumption in the Middle East, West Asia, 
North Africa and southern Europe.  The appearance of the bean is very important.  Consumers prefer 
buff-coloured faba beans and markets have little tolerance for discoloured seeds.  Growers often find it 
difficult to produce faba beans suitable for human consumption, because of discolouration due to 
disease and environmental staining.  On average 25% of faba bean production is downgraded to stock 
feed due to discolouration and this represents a loss of more than $50 per tonne to the grower. 
Discolouration occurs throughout Australia and much of it is not related to fungal infections.  The exact 
cause of most discolouration problems is unknown, but clear interactions between genotype and 
environment occur.  Faba beans maturing under drought conditions seem to have greater 
discolouration and some varieties are more susceptible than others.  Faba beans also suffer from 
darkening during storage making it difficult to market grain for human consumption beyond six months 
after harvest.  Low quality due to discolouration of stored faba beans is a serious limitation for growers 
and marketers.  It reduces their ability to capitalise on peak periods of demand in international 
markets, which usually occur several months after the Australian harvest. 
This new project funded by the Australian Research Council (ARC), DAWA and the Chemistry Centre 
of WA will examine the causes of discolouration.  Changes in certain pigments result in discolouration.  
The genetics and biochemistry of these pigments is fairly constant throughout the plant kingdom and 
therefore reasonably well understood.  The environment is known to influence pigment changes in 
many plant systems.  So the aim here will be to identify the pigments responsible for discolouration, 
determine which environmental factors enhance discolouration and which varieties are more or less 
susceptible.  This information can then be used to develop techniques to reduce exposure to the 





T. Khan1,2 and K. Siddique2 
1Department of Agriculture, Western Australia  
2CLIMA, The University of Western Australia 
Breeding highlights for desi type 
The WA chickpea breeding is a node of the GRDC’s Australian Coordinated Chickpea Improvement 
Program (CICA).  The Western Region node started in 1992 to develop germplasm for short season 
environments.  The focus is on desi types, because of their wider adaptation in this region, but a 
limited kabuli program is also included.  There have been a number of changes in breeding objectives 
over the last decade in response to changing marketing requirements and the introduction of 
ascochyta blight disease in Australia.  The current objectives are: 
1. To develop high yielding, regionally adapted varieties with resistance to ascochyta blight while 
maintaining and improving level of resistance to botrytis grey mold (BGM). 
2. To develop germplasm suitable for late winter/early spring plantings in the cool and high rainfall 
southern areas. 
3. To develop desi type parental lines with a high degree of resistance to ascochyta blight 
introgressed from diverse sources. 
Breeding for ascochyta blight resistance 
Within a short span of two years the WA program is actively breeding and selecting for ascochyta 
blight resistance.  Most of the material is tested for ascochyta resistance at Medina where a uniform 
disease epidemic can be incited under irrigation.  However, where plots are also used for bulking up 
seed and single plant selection, screening against ascochyta blight takes place at Merredin.  
Supplementary irrigation is provided if needed to encourage disease development.  A large number of 
potentially resistant breeding lines have been grown in various stages of interstate trials.  A stage 22 
trial (advanced breeding trial) was assembled for the first time in 2002.  Lines selected from this trial 
are presented in Table 7.  However, due to drought at most chickpea sites, seed supplies are limited 
and these lines will need to be multiplied in 2003 before entering the CVT Stage three trials in 2004. 
The locally bred lines WACPE2075, WACPE 2078 and WACPE2095 that were previously identified 
with improved ascochyta resistance, continued to show similar reaction in 2002.  Further yield and 
fungicide trials were hampered by the dry conditions, but it appeared that WACPE2075 and 
WACPE2095 produce yields significantly greater than Sona.  Of the two, WACPE2075 yields more, 
has larger seed, and a seed coat colour similar to Tyson.  WACPE2095 has a seed that is slightly 
smaller than Sona, but much brighter and lighter in colour.  Seed bulk-up will continue in 2003 with the 
expectation of commercial release in 2004, following more yield and fungicide trials in 2003 (also see 
article on Ascochyta blight of chickpea, in Disease and Pest Management section). 
Germplasm for high rainfall areas 
A set of lines considered suitable for long season cool environments were tested at Mount Barker.  
The trial was seriously affected by wild radish infestation, but individual plot yields show considerable 
potential of chickpea with some plots exceeding 2 t/ha.  This environment also encouraged greater 
plant height, which will improve the harvestability of the crop in this environment. 
Resistance to Botrytis Grey Mold (BGM) 
Germplasm has now been imported from the Eastern States and from overseas.  This material was 
bulked in 2002 with a view to screen for BGM resistance and to make crosses in 2003.  The project 
links with an Australian Centre for International Agricultural Research (ACIAR) funded project at 
CLIMA and exchanges seed and information in order to accelerate and enhance the progress towards 
the development of BGM resistant lines. 
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Table 7. Seed yield as % of Sona, mean seed weight (g/100 seeds), and seed colour and type of the 
lines selected for bulking up and promotion to stage three CVT in 2004 (all selected lines 
except 97C016-9 showed moderately resistant to moderately susceptible reaction to 
ascochyta) 
Variety/line Merredin Williams msw Seed colour and type 
Sona 100 100 18.37 L. brown, buff desi 
Howzat 76 148 12.64 brown, L. brown desi 
Heera 85 103 15.95 L. brown, buff desi 
Tyson 57 66 14.65 light brown desi 
SONA*98PBC4019 86 161 19.54 brown, D. brown desi 
96-417-3*98V4001 99 134 18.61 light brown desi 
96-422-5*98V4004 91 145 19.83 L. brown, brown desi 
93-140*98V4003 78 156 20.67 light brown desi 
8523-1*98CZH4003 95 114 17.10 buff, L. brown desi 
Sona-4028 84 140 17.45 light brown desi 
SONA*98PBC4017 106 98 18.76 L. brown, buff desi 
SONA*98PBC4007 94 102 -  
HEERA*98CZH4007 70 141 19.12 L. brown, brown desi 
97C016-9 87 85 21.93 brown, L. brown desi 
ICCV96839 58 154 22.93 light brown desi 
ICCV96828 60 124 15.92 light brown desi 
SONA*98CZH4009 64 106 15.91  
SONA*98CZH4008 51 139 -  
94C002-34-2RS1 53 125 13.08 buff, L. brown desi 
BARWON*98CIH4006 53 113 17.53 L. brown, buff desi 
Mean (kg/ha) 53 457   
 
Variety evaluation 
T. Khan and K. Regan, Department of Agriculture, Western Australia 
Chickpea variety evaluation was undertaken in Stage four CVT trials in 2002.  Many trials were 
affected by drought and only three sites (Coorow, Mingenew and Williams) were harvested.  Mean 
seed yields ranged from 430 kg/ha at Mingenew to 666 kg/ha at Williams (Table 8).  Evaluation 
included the new variety Howzat and a number of lines that have shown tolerance to ascochyta blight 
in WA and the Eastern States (Paidar-91, FLIP94-90C, ICCV-96836 and S95342).  Howzat performed 
well at Mingenew and Williams.  The line ICCV-96836 performed well across sites, and also produced 
good yields in 2001.  The promising lines WACPE2075, WACPE2078 and WACPE2098 produced 51, 
13 and 26% greater yield than Sona, respectively.  These locally bred lines, which have improved 

















Sona 459 352 530 100 
Howzat 821 504 465 133 
Kaniva 807 189 396 104 
97C016-2  588  132 
Flip94-90C 778 300 452 114 
ICCV-96836 924 576 563 154 
Paidar-91 622 512 521 123 
S95342  379  85 
WACPE2073 648 150 367 87 
WACPE2075 652 745 625 151 
WACPE2078 546 377 599 113 
WACPE2095 607 438 470 113 
WACPE2098  564  126 
Mean 666 430 502  
 
Residual effect of chickpea row spacing and sowing rate on wheat yield 
G. Riethmuller and B. MacLeod, Department of Agriculture, Western Australia 
An experiment was sown on 17 May 2001 at the Merredin Research Station to determine the influence 
of row spacing and disease development in Heera chickpeas and the residual effect on the following 
wheat.  Chickpea plots were established at five row spacings:  19, 38, 57, 76 and 95 cm and two seed 
rates of 70 and 140 kg/ha, with half the length of each plot to be sprayed with the fungicide Bravo for 
ascochyta control.  Fertiliser (80 kg/ha of diammonium phosphate) was banded 3 cm below the seed.  
In 2001, the chickpea yield decreased with increasing row spacing (i.e. the spacing term in the 
regression is significant at the 5% level, Table 9). 
 
Table 9. Plant density (plants/m2) and seed yield (t/ha) of chickpea and wheat at varying row spacing 
and sowing rate 






Wheat yield2  
2002 Mean 
combined yield Sowing rate -  
2001 chickpea 70 140 70 140 70 140 
19 215 211 1.231 1.127 0.562 0.601 0.880 
38 209 210 1.319 1.286 0.647 0.689 0.985 
57 220 208 1.080 1.164 0.736 0.820 0.950 
76 222 222 1.136 1.262 0.757 0.810 0.991 
95 190 236 1.054 1.037 0.891 0.781 0.941 
Mean 211 218 1.164 1.175 0.719 0.740 0.949 
1 Chickpea yield (t/ha) = 1.30 - 0.00208 x spacing (cm). 
Variance accounted for = 28.6% (t pr spacing = 0.008, rate ns). 
2 Wheat yield (t/ha) = 0.57 +  0.00364 x spacing (cm). 
Variance accounted for = 68.7% (t pr spacing = < 0.001, rate ns). 
In 2002, the experiment was bulk cropped to Westonia wheat with 100 kg/ha of double 
superphosphate and the plant density was uniform across the experiment (Table 9).  The wheat yield 
increased with increasing chickpea row spacing.  This may have been due to residual soil water not 
used in the wider rows by the chickpeas in 2001 or higher residual soil nitrogen from the lower 
chickpea yields.  Wheat protein samples are yet to be assessed.  There was no significant (p < 0.05) 
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effect of residual chickpea sowing rate on wheat yield although the 140 kg/ha rate out-yielded the 
70 kg/ha rate in all but the 95 cm row spacing. 
Overall, chickpea sowing rate had little effect on chickpea yield or on the following wheat yield in these 
two dry seasons.  The combined yield from both years was much the same for all row spacings.  
Based on previous results, it is likely that, in two normal rainfall seasons with no summer rain, the 
seed yields may have been even less at the wide row spacing. 
 
Genotype x environment interaction studies help explain adaptation 
J. Berger1, N. Turner1,2, K. Siddique1 
1CLIMA, The University of Western Australia 
2CSIRO Plant Industry 
An investigation into drought tolerance in chickpea funded by ACIAR grew  73 Indian genotypes and 
18 Australian varieties and advanced lines at Merredin, Minnipa, Walpeup, Tamworth and Warwick 
over two years.  The Indian genotypes were dominated by material putatively drought resistant.  A 
wide range of traits were recorded comprising data on productivity (yield, biomass, harvest index), 
yield components (fecundity and seed size), phenology (flowering, podding, maturity), and early 
vigour.  There was a huge range in site productivity (0.35-3.5 t/ha), and this was strongly related to 
preseason rainfall (Figure 1).  As a result the north-eastern sites, Tamworth and Warwick, where there 
is a relatively high probability of summer rain, tend to be the most productive (Figure 1).  However, 
Figure 1 shows that Merredin in 1999 was also very productive as a result of the unseasonally heavy 



































Figure 1. Pre-season rainfall and site productivity calculated from 73 chickpea genotypes from Indian 
and Australian origin evaluated across Australia in 1999 and 2000. 
Although this research is based on a large number of genotypes per site, the relationship between 
preseason rainfall and productivity has only been established across nine site/year combinations.  
Clearly if this relationship is repeatable it will be of immense benefit to the industry because it will allow 
farmers to predict potential yields in the absence of disease in advance of the growing season.  To test 
this relationship more thoroughly we are enlisting the help of breeders and agronomists throughout 
Australia to provide us with data for a retrospective analysis. 
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Figure 2. Principal components analysis of log-transformed environment centred data from 73 
chickpea genotypes grown over 9 sites throughout Australia (Genotypes are divided into six 
clusters on the basis of their performance across the sites). 
Principal components analysis recovered 68% of the genotype by environment (G x E) interaction 
behaviour in the first two components.  Genotype productivity averaged over all sites was well 
modelled by PC1 (r = 0.65):  varieties on the right of Figure 2 tend to be more productive on average.  
Interestingly the lowest yielding sites, Merredin 00 and Minnipa 99, had the strongest influence on 
interaction behaviour.  Hierarchical clustering revealed six distinct groups in the log transformed matrix 
which are also clearly separated in the ordination (Figure 2).  Individual site analysis confirms that 
Clusters 2 and 3, on the right of PC1, are among the most productive in all sites except for Tamworth, 
and particularly successful under terminal drought, as experienced in Merredin in 2000.  These 
genotypes are uniformly earlier than the rest at all sites, suggesting that early phenology is a useful, 
risk-averse strategy for breeders to adopt which pays dividends under extreme drought, as well as 
less stressful conditions.  Minnipa (1999) also played an important role in interaction, which is not 
explainable by genotype phenology. Clusters 1 and 2 were most productive in Minnipa, whereas 3 and 
4 performed poorly.  The basis of this interaction remains unclear.  This project has uncovered stable, 
high yielding genotypes significantly better than most Australian varieties:  ICCV 10 (2.0 t/ha), 
Lasseter (1.89 t/ha, note this is an Australian variety), BG 256 (1.80 t/ha), and ICC 4958 (1.77 t/ha).  
ICCV 10 is particularly widely adapted, having been in the top 15% in 6 out of 9 sites, and in the top 
26% in 8 out of 9 sites, and is being assessed as a potential parental line by DAWA. 
 
Genetic characterisation of wild relatives 
F. Shan and H. Clarke, CLIMA, The University of Western Australia 
Chickpea has 42 known wild relatives within the genus Cicer, of which eight are annual species 
sharing the same number of chromosomes as chickpea:  C. bijugum, C. chorassanicum, C. cuneatum, 
C. echinospermum, C. judaicum, C. pinnatifidum, C. reticulatum, and C. yamashitae. Among these, 
C. reticulatum and C. echinospermum are the most closely related to chickpea.  There is also strong 
evidence that C. reticulatum is the immediate wild progenitor of the domesticated chickpea.  
Evaluation of wild Cicer overseas and in Australia identified sources of resistance to ascochyta blight, 
fusarium wilt, phytophthora root rot, leaf minor, seed beetle, cyst nematode, tolerance to cold and 
shorter cooking times.  The level of resistance is greater than in domesticated chickpea for most traits, 
and in some cases the wild relative is the only source of resistance known.  In general, the evaluations 



























There is also strong evidence that only a fraction of the diversity of wild Cicer populations has been 
collected to date, and that a significant resource remains untapped over a broad range of the genus’ 
natural habitats from western Turkey to Afghanistan.  
Characterisation and conservation of wild Cicer species is clearly a high priority.  For this purpose, 
molecular markers will be used to characterise the world collection of annual wild Cicer.  Accessions 
have been brought to CLIMA in collaboration with Dr J. Berger, CLIMA and Mr Ted Knights, NSW 
Dept. Agriculture, for use in a number of projects.  Further aims are to look for correlation between 
DNA profiles, the ecogeography of the collection sites, and available evaluation data for the 
accessions. 
DNA markers have the potential to describe genotypes more rapidly and perhaps more accurately 
than morphological markers.  A range of methods is available, of which Amplified Fragment Length 
Polymorphisms (AFLPs) and Sequence Tagged Microsatellite Site (STMS) markers have the 
advantage of detecting a large number of polymorphisms that are useful for DNA fingerprinting of 
individuals.  Methods for AFLPs in chickpea have already been established at CLIMA, and molecular 
laboratory facilities are being utilised at the State Agricultural Biotechnology Centre, Murdoch 
University.  Previously published primer sequences for a number of STMS markers will be used to 
compare this marker system to AFLPs in the first year of the project.  Levels of polymorphism 
between, and homogeneity within, the range of Cicer germplasm held in CLIMA will be assessed in 
2003, and the diversity compared to that of chickpea varieties in Australia.  Phylogenetic cluster 
analysis, based on the presence or absence of molecular marker bands, will allow us to determine 
relationships and to assess diversity.  
The DNA polymorphism data will also be examined in relation to known quantitative traits, as well as 
ecological and climatic relationships derived from passport data.  DNA profiles are also being used to 
identify duplicates and gaps among entries in the world collection and to provide a means of genotype 
identification.  DNA profiles to identify true hybrids will also play an important role in interspecific 
hybridisation and other aspects of the breeding process in research and variety development at 
CLIMA and in the national chickpea improvement program.  
 
Tolerance to chilling at flowering  
H. Clarke, CLIMA, The University of Western Australia 
Chickpea with the ability to flower early and set pods at chilling temperatures have a significant 
advantage over late varieties which experience drought stress and budworm damage later in the 
season.  Screening for chilling tolerance is difficult though, since the environmental stress is variable in 
the field and many other factors affect the plants response. In chickpea this fact is further complicated 
by the lack of genetic diversity among germplasm.  The Centre for Legumes in Mediterranean 
Agriculture is using a number of approaches in an attempt to overcome these obstacles.  All of the 
work is in close collaboration with national breeders (in particular Dr Tanveer Khan, DAWA), and 
Mr Ted Knights, NSW Dept. Agriculture) and new methods are designed to compliment conventional 
breeding systems. 
A technique based on pollen selection during hybridisation has already proved successful in achieving 
earlier pod set at low temperature.  Generally, breeders select at the diploid (whole plant) phase, but 
previous studies suggest that the same set of genes control important functions in both phases of the 
plant life cycle with up to 78% of structural genes showing haplo-diploid expression in some species.  
A clear response to low temperature in pollen germination and tube growth in chickpea indicates that 
chilling resistance could be one of those genes.  At CLIMA, pollen selection steps are incorporated 
into the breeding program with two cycles of backcrossing and cold stress (three days of 12°C; 12h 
light/7°C; 12h dark) at pollination.  In this regime, the moderate stress allows F1 seed survival, but the 
longer stress period ensures selection is more discriminatory, in favour of the most cold tolerant 
pollen.  In the field elite breeding lines from this work set pods up to 3 weeks earlier than standard 
varieties at cold sites.  Segregating material derived from the project has been further developed by 
DAWA’s chickpea breeding program.  Three advanced breeding lines have been developed through 
this collaboration that combine tolerance to low temperature at flowering and improved resistance to 
ascochyta blight:  WACPE2075, WACPE2078 and WACPE2095.  These lines are currently being 
tested in DAWA’s Crop Variety Testing and fungicide trials to develop a suitable agronomic package.  
It is expected that one of these lines will be released for commercial production in the near future.  
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In 2002 the inheritance of the chilling tolerance trait was examined in F3 populations from more recent 
hybridisations between the chilling sensitive variety Amethyst and three different chilling tolerant lines 
bred at the International Centre for Research In the Semi-Arid (ICRISAT).  Unfortunately, drought 
affected the warm control site at Dalwallinu (30.28S; 116.66E) so the planned analyses are 
impossible.  However, response and segregation in the F3 populations at the cold field site south west 
of Perth (Williams 32.94S; 117.18E) will be compared to that of six generations of each family grown in 
the field in 2002 and with F3 grown in controlled environments.  
Another approach to improve selection efficiency is the use of molecular markers for desirable traits.  
The method has already proven very useful for cereals, but linkage maps and markers for pulses are 
not well developed.  Molecular markers with links to chilling tolerance in chickpea were identified using 
AFLPs, a PCR based method, and a bulk segregant analysis approach.  Specific primers have been 
designed, based on the sequences of the most promising fragments, and their usefulness is being 
investigated by comparison with results of screening in the field and in controlled environment rooms.  
Similar markers have been linked to resistance to the insect pest Heliothis. 
In 2003, new populations of chilling tolerant chickpea (F4) are being passed from CLIMA into the 
DAWA breeding program.  These have been selected through a combination of whole plant screening 
in controlled environments and in the field; screening of pollen tubes; and analysis of AFLP marker 
data.  At Williams in 2003, many of the segregating lines started to set pods before 25 September, 
three weeks before Amethyst or Sona, and a week to ten days before our best advanced breeding 
lines (Figure 3).  However, their potential for variety development is unknown until extensive 
evaluation of yield and other traits, particularly resistance to ascochyta, is carried out as part of the 
DAWA program. 
Figure 3. Many of the latest chilling tolerant hybrid lines (e.g. 1-217; 2-205; 3-113) and advanced 
breeding lines developed in collaboration with DAWA (WACPE2075; WACPE2078; 
WACPE2095) set pods earlier than current varieties in experimental plots at Williams. 
Plans for the coming year are to investigate wild relatives of chickpea and to begin a program of 
interspecific hybridisation between Cicer species and domesticated chickpea at CLIMA.  
Comprehensive screening programs undertaken at ICARDA and at ICRISAT have identified superior 
levels of resistance to a number of biotic and abiotic stresses in the annual wild Cicer relatives as 
compared to chickpea.  However, of the wild annual species only two, C. reticulatum and 
C. echinospermum, are readily hybridised with C. arietinum (chickpea) using conventional crossing 
techniques.  There have been a number of attempts to hybridise the wild annual species through in 
vitro embryo rescue, with some recent success at ICRISAT.  There is evidence that the barriers to 
crossability operate post-fertilisation, but the exact timing and cause of embryo abortion is unknown.  
We intend to investigate the cause of embryo abortion and the possibilities of embryo rescue by 
developing methods in collaboration with researchers at the University of Saskatchewan, Canada; 
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K. Regan, Department of Agriculture, Western Australia 
Kabuli chickpea offer good opportunities for growers in the medium to high rainfall regions of WA.  
Excellent soil types for kabuli production have been identified around Dongara, Mingenew, the Avon 
Valley and parts of Esperance and Katanning.  Kabuli chickpea prices have remained high in 2002, 
with growers receiving between $650-1000/t (depending on seed quality).  With the development of 
new ascochyta resistant varieties in the pipeline, kabuli chickpea will prove to be a profitable pulse 
option in WA. 
Seed size and colour largely determine kabuli chickpea prices, especially when supply exceeds 
market demand.  Seeds greater than 8 mm diameter are generally sold at a premium over smaller 
seeds, while prices for seeds that are less than 7 mm may be lower than those for desi chickpea.  
Hence, in addition to yield, the seed size distribution of the seed sample is an important quality 
parameter for profitable kabuli production. 
While varietal differences influence seed size, large seeds are more likely to be produced in areas with 
400-600 mm annual rainfall, deep fertile soils and mild spring conditions favourable to seed filling.  
Economical yields of kabuli chickpea with large seed size are unlikely to be achieved on a regular 
basis in lower rainfall areas. 
 
Premium quality varieties for the Ord River Irrigation Area 
K. Siddique1, K. Regan2 and P. Smith2 
1CLIMA, The University of Western Australia 
2Department of Agriculture, Western Australia 
The kabuli chickpea industry in the ORIA is based on a large seeded variety ‘Macarena’ released in 
1983.  Variable yields and quality in the mid-nineties created interest in developing new varieties with 
improved yield and seed quality (seed size) for the region.  In 1998, a project was funded by the 
Grains Research and Industry Development Corporation (GRDC) to improve yield and quality through 
the introduction of kabuli chickpea genotypes originating mainly from Spain, Mexico and Greece.  Fifty 
five genotypes were introduced and evaluated during the five year project as well as a review of crop 
management practices, which resulted in the publication of a farmnote on ‘Kabuli Chickpea Production 
in the Ord River Area’.  A new variety is planned for release in 2004. 
 
Agronomic evaluation 
From the original 55 genotypes introduced to WA, three were identified with appropriate adaptation, 
improved yield and greater seed size than Macarena (Table 10).  On average, yields and seed size 
were at least 13 and 5% greater than Macarena, respectively.  Seed size distribution measurements 
(average of 2001 and 2002) have shown that GCN133-2 produces the largest proportion of seeds 
greater than 10 mm diameter, while IG9337 and IG96220 the largest proportion of seeds between 
9-10 mm diameter (Figure 4). 
 
Table 10. Time in days after sowing to 50% flower, mean seed weight (msw, g) and seed yield (kg/ha) of 










GCN133-2 Greece 41 57.0 105 1246 113 
IG9337C Spain 39 56.9 105 1332 123 
IG96220 unknown 39 57.1 106 1320 120 
Macarena Mexico 41 54.0 100 1145 100 
A Mean of 1998-2002. 
B Mean of 1999-2002. 




Figure 4. Mean seed size distribution of kabuli chickpea genotypes at Kununurra 2001 (4 sites) and 
2002 (2 sites). 
Measurements were conducted to determine whether the seed quality (colour and cooking) of 
introduced genotypes were acceptable and comparable to Macarena.  In general, consumers prefer 
light coloured seeds and quicker cooking times.  Seed colour is represented in three dimensions; 
lightness (L*, black/white), chroma (a*, green/red) and hue (b*, blue/yellow).  The colour differences 
were small between genotypes, although GCN133-2 and Macarena were slightly lighter, and 
Macarena was the least red in colour (Table 11). 
Cooking quality is measured by seed deformation after cooking, the number of unhydrated seeds and 
the hydration capacity of individual seeds.  The force required for seed deformation was less for 
Macarena and GCN133-2, however these differences are considered small and cooking time would be 
similar (Peter Burridge, pers comm).  There were no unhydrated seeds after soaking, and little 
difference in hydration capacity between the introduced genotypes and Macarena.  Based on these 
results, differences in cooking quality between the introduced genotypes and Macarena are marginal. 
 
Table 11. Quality parameters of kabuli chickpea genotypes at the Frank Wise Institute, Kununurra 
(mean 2000-2002) 
Genotype 





seeds (%) L* a* b* 
GCN133-2 64 6.2 15.4 113 102 0 
IG9337 63 7.1 16.8 145 103 0 
IG96220 63 6.9 16.2 149 102 0 
Macarena 66 6.0 15.7 108 103 0 
1 L* (lightness), a* and b* (chroma and hue). 
2 Force in Newtons required for 75% deformation of seeds after cooking. 
3 Mean percentage increase in weight of seeds due to water uptake over 16 hours. 
 
Seed production 
Seed production of introduced genotypes has been undertaken concurrently with agronomic 
evaluation to minimise the time before the release of a commercial variety.  Seed production was 
initiated in 1999 by collecting single plants from a number of the most promising genotypes.  Seed 
from each plant was sown in individual plots in 2000.  Production of pre-basic seed was undertaken in 
2001 and 2002 for GCN133-2, IG9337 and IG96220 producing 871, 141 and 137 kg, respectively.  
During 2003, the three genotypes will be bulked up under commercial conditions in the ORIA and one 

































Development of ascochyta resistant varieties for Australia 
K. Siddique1, K. Regan2 and M. Baker2 
1CLIMA, University of Western Australia 
2Department of Agriculture, Western Australia 
Kabuli chickpea crossbred lines and commercial varieties from ICARDA, Turkey and Australia were 
screened for resistance to ascochyta blight and seed size in Turkey through a GRDC funded 
collaborative project between CLIMA; CICA, Tamworth NSW; ICARDA, Syria; and the Aegean 
Agricultural Research Institute (AARI), Turkey.  More than 2000 breeding lines were screened in 
Turkey and 335 superior crossbreds introduced to Australia between 1998 and 2001. 
The crossbreds introduced to Australia from ICARDA and Turkey were evaluated in the field in WA, 
and distributed and evaluated in eastern Australia by CICA collaborators.  Approximately 30 crossbred 
were identified with the potential for progress towards commercial release.  In order to continue this 
work, the Council of Grain Growers Organisation (COGGO) funded a project in 2002 to fast track one 
or more high yielding, superior quality ascochyta resistant kabuli chickpea varieties for Australia.   
 
Yield evaluation 
A trial was undertaken at Dongara in 2002 to evaluate the yield, agronomy and seed quality of 36 
ascochyta resistant kabuli chickpea crossbreds and commercial varieties.  Mean seed yields of 1083 
kg/ha were recorded (Table 12).  The line FLIP94-90C produced the greatest seed yield, but had 
relatively small seeds. This line along with S95342 and FLIP94-92C were commercialised in Victoria in 
2002.  All these lines produce similar or smaller seeds compared to Kaniva.  Of the introduced 
crossbreds, FLIP97 529, FLIP97-530, FLIP97-657 and FLIP97-539 produced the greatest seed yields 
and had mean seed weights 5-11% greater than Kaniva.  Seed quality (seed size distribution, colour 
and cooking) tests are currently being undertaken through the Pulse Quality Laboratory at the 
Department of Agriculture, Western Australia. 
The crossbred lines in these trials will be grown at multiple locations in 2003 for further yield evaluation 
(including interstate locations through CICA).  
 
Seed production  
Seed production was undertaken under irrigation at Carnarvon during 2002 in large bulk plots or in 
single plant plots.  The large plots, grown as single plant plots in 2001, consisted of twelve crossbred 
lines.  Two crossbreds were rejected as potential candidates for further bulk-up and testing due to 
symptoms of virus infection.  Seed production of the remaining 10 crossbreds ranged from 17 to 87 kg.  
The seed from this bulk up will be used for pre-basic seed production and yield evaluation trials in 
2003.  Pre-basic seed production will be undertaken for four of the crossbred lines showing good seed 
yield and seed size.  The Virology section at DAWA is undertaking virus testing on the seed of these 
lines produced at Carnarvon in 2002.  
The smaller plots included eighteen crossbred lines.  Each plot was grown from the seed of single 
plants individually harvested from large plots in 2001.  Seed from each plot at Carnarvon in 2002 was 
harvested and threshed separately, visually compared for similarity, and bulked.  Between 1 and 6 kg 
of seed was produced for the 18 crossbred lines, and six were selected for further bulk-up in 2003.   
 
Disease screening 
An ascochyta blight nursery was established at Mingenew in 2002, however the site experienced 
drought and was abandoned.  A second nursery was sown at Medina, but with fewer crossbred lines 
due to limited seed availability.  Ascochyta blight disease development was good at the site and 
ratings ranged from 3.0 to 9.0 (Bumper) (Table 12). 
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Table 12. Plant establishment (plants/m2), vigour, seed yield (kg/ha) and mean seed weight (msw, g) of 
ascochyta resistant kabuli chickpea crossbred lines at Dongara (sown 6 June), and ascochyta 










Kaniva 40 2.7 1188 100 0.38 - 
Bumper - - - - - 9.0 
S95342 36 2.3 1024 86 0.38 - 
Flip94-90C 40 3.7 1428 120 0.31 - 
Flip94-92C 40 3.0 992 83 0.36 - 
Flip97-529 41 3.0 1287 108 0.40 3.5 
Flip97-530 48 3.5 1247 105 0.41 3.0 
Flip97-657 47 3.5 1221 103 0.42 3.0 
Flip97-539 40 3.7 1200 101 0.40 3.0 
Flip97-537D 39 3.2 1189 100 0.45 3.0 
Flip97-503 44 2.7 1184 100 0.45 3.0 
Flip97-617 36 2.5 1178 99 0.37 3.0 
Flip97-695 40 2.8 1177 99 0.42 3.0 
Flip97-590 40 3.0 1154 97 0.39 3.0 
Flip97-648 41 2.0 1139 96 0.38 3.5 
Flip97-653 43 2.7 1131 95 0.38 3.0 
Flip97-620 41 2.7 1128 95 0.40 3.0 
Flip97-600 40 3.0 1095 92 0.39 3.5 
Flip97-548 45 2.8 1068 90 0.39 3.0 
Flip97-537L 38 2.5 1020 86 0.38 3.0 
Flip97-521 37 4.2 938 79 0.41 3.0 
Flip97-501SL 43 3.3 930 78 0.38 3.0 
Flip97-527 40 4.2 912 77 0.41 - 
Flip97-501SD 42 3.0 902 76 0.39 3.0 
Flip97-673 37 4.2 885 75 0.39 3.0 
91ETA6021 38 3.5 780 66 0.46 - 
Flip97-607 39 1.0 766 65 0.36 4.0 
Mean 41 3 1083 91 0 - 
LSD (5%) 9.4 0.96 164  0.11  
cv% 14 19 9  1.8  
1 1 = poor to 5 = good. 





T. Khan and B. French, Department of Agriculture, Western Australia 
The WA field pea breeding program started in 1988.  It is part of the GRDC’s Australian Coordinated 
Pea Improvement Program (ACPIP).  As an ACPIP node it focuses on short season environment of 
the Western Region with the following objectives: 
• Develop new field pea varieties with higher yield, superior quality and better adaptation to short 
season environments. 
• Identify germplasm for late sowing in high rainfall areas with long growing seasons. 
• Develop breeding lines combining desirable agronomic traits and resistance to black spot 
disease. 
The 2002 season turned out to be one of the driest since pea breeding began in WA.  Sowing was 
delayed and low rainfall in winter and spring resulted in drought conditions at Dalwallinu and Merredin.  
The Dalwallinu site was so severely affected by drought that it was not harvested.  Seed yields at 
Merredin were extremely low.  A lack of soil moisture accelerated maturity at Mount Barker, Scaddan 
and Williams, and trials were harvested about two to four weeks earlier than in an average season.  
 
Advanced breeding lines 
Advanced breeding lines were divided into two trials; normal leaf type (N) and semi-leafless (S).  The 
N lines were sown at all sites whereas S lines were only sown at the high rainfall sites due to limited 
seed.  The breeding lines chosen for promotion to stage 3 CVT trials in 2003 are presented in 
Tables 13 and 14.  An early sown trial of normal leaf types at Williams showed no genetic variance 
and hence, has not been presented.  A number of N types showed good yield potential at high rainfall 
sites, but yields at Scaddan were compressed.  Merredin site was so drought affected that it did not 
offer any meaningful comparison apart from possible drought tolerance of a few lines based on yield 
superiority over Dundale.  Semi-leafless lines in the 2002 advanced breeding trials did not show any 
outstanding yield superiority over controls although four blue seed types were chosen for further trials.  
An interesting observation is the pre-dominance of white round seed type in the N type selections.  
This is a result of a brief period in past when market intelligence available at that time encouraged 
breeders to use more round white seeded parents in crossing programs.  Since then dun type has 
been re-emphasised and in couple of year we expect to see more dun type selections. 
 
Germplasm for sowing in high rainfall areas 
Time of sowing trials were conducted to examine the effect of delayed sowing on black spot 
development and identify genotypes that produced high yields in late sowing situations (where disease 
pressure is low).  Results from two years involving three trials clearly show a reduction in black spot as 
a result of late sowing in early July but it is now clear that the lack of disease does not compensate for 
losses due to early sowing (Table 15).  No line demonstrated an advantage from low disease levels in 
the late sowing to produce a yield that matched the early sown plots. 
 
Breeding for black spot resistance 
Breeding for improved resistance to black spot disease started about five years ago.  For the first time 
selected lines showing resistance were bulked in long plots (5 row by 10 m ) for agronomic 
observations.  A few selected lines are presented in Table 16 showing progress in combining 
resistance with yielding ability and agronomic suitability.  The dun type line 98P796SI-6 showed good 
yield potential.  Another blue seeded line 97P751-3 (not included in Table 16) where sufficient seed 
was not available for the yield potential test, showed outstanding resistance at Medina as well as 
Mount Barker and will be included in the crossing program.  Some of these lines will be used in a time 
of sowing x fungicide trial to evaluate the value of the level of resistance achieved so far. 
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Table 13. Seed yield (as % of Dundale), mean seed weight (msw, g/100 seeds) and seed type of normal 
leaf types from advanced breeding trials that were selected for promotion to the 2003 CVT 






Merredin Scaddan Williams msw Seed type 
91-075P6*7-15-5 119 116 77 103 126 22.6 round white 
91-075P6*7-15-12 118 115 70 102 132 20.9 round white 
95P110-6 116 110 49 101 122 19.7 round white 
93P772-F4B-7-15 116 130 64 99 119 18.6 round white 
97P762-13 111 110  101 112 18.5 round white 
*** COOKE *** 111 109 15 99 115 18.1 Cooke type 
97P748-18 110 114 110 100 115 19.3 round white 
97P748-9 110 109 127 102 111 18.4 round white 
95P110-1 109 93 46 95 114 17.7 round white 
91-075P6*7-15-8 108 114 85 99 114 23.5 round white 
97P762-11 108 107 115 97 117 18.1 round white 
97P762-9 105 116 104 98 110 19.5 round white 
97P750-10 105 94 90 101 108 17.6 round white 
97P750-9 104 100 111 99 107 17.6 round white 
97P762-4 104 111 97 97 108 20.7 round white 
95P108-9 103 96 135 98 103 17.6 round white 
Dundale 100 100 100 100 100 21.9 dun 
Parafield 100 89 61 98 98 21.0 dun 
97P761-7 99 110  97 99 23.3 dun 
92-240P5*24-7-7 97 105  95 92 22.9 dun 
Helena 95 105 80 98 94 16.2 dun 
93P856-F4B-7-3 95 103  97 90 22.8 dun 
93P860-F4B-7-14 95 87 79 98 88 22.4 dun 
Mean yield (kg/ha) 3471 2426 281 1265 1626   
 
Table 14. Seed yield (as % of Snowpeak), standing ability, mean seed weight (msw, g/100 seeds) and 













MSW Seed type 
Mukta 4 109 101 133 98 18.3 Round white 
97P752-1 4 100 103 120 83 19.1 Blue 
Snowpeak 6 100 100 100 100 21.5 Round white 
Kaspa 5 104 108 105 79 19.6 Dun 
Magnet 3 107 108 97 71 19.4 Dun 
97P752-2 4 99 90 107 79 18.1 Blue 
97P752-4 4 93 81 106 90 18.3 Blue 
97P752-5 4 89 92 69 75 17.8 Blue 
Excell 4 73 55 57 73 16.4 Blue 
Mean yield (kg/ha)  3183 2021 1350 1324   
1 1-9, where 9 is most upright and lodging resistant. 
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Table 15. Seed yield (SY, kg/ha) and black spot scores in advanced breeding trials sown at two times at 
Williams and Frankland in 2001 and at Mt Barker in 2002 
Site and 
sowing time 













2001 Williams       
8 June 0 2131 1473 0 1816 1268 
10 July 0 1764 1221 0 1117 817 
% change 0 -17 -17 0 -38 -36 
2001 Frankland       
12 June 5.1 4776 3281 5.2 3979 2596 
10 July 2.3 2650 1821 1.8 2788 2207 
% change -55 -45 -44 -65 -30 -15 
2002 Mount Barker       
11 June 6.3 4048 3471 5.3 3763 3182 
9 July 1.8 3121 2426 1.5 2265 2022 
% change -71 -23 -30 -72 -40 -36 
1 0 = no disease to 9 = dead. 
 
Table 16. Blackspot score at Mt Barker (MB) and Medina (MD), agronomic suitability, seed yield (kg/ha) 
in single rep trial, seed type and seed size rating of selected lines bred for black spot 
resistance and control varieties 










98P796Sl-6 2 5.0 3.0 3552 145 Dun 4 
16SL 2 6.0 3.0 2981 122 Blue 7 
98P795-4 2 4.5 3.0 2558 104 Speckled Dun 5 
98P795-10 2 4.0 2.0 2690 110 Speckled Dun 4 
98P795-5 3 - 3.5 3431 140 Speckled Dun 3 
97P752-1 3 5.5 3.0 3149 128 Blue 4 
26SL 3 3.0 3.0 2496 102 Blue 5 
98P790Sl-3 3 - 1.0 2260 92 Blue 3 
32SL 4 4.5 3.0 2888 118 Blue 6 
97P769-5 4 5.5 2.0 3361 137 White 6 
97P710-3 4 5.5 2.0 3353 137 Blue/White 6 
Snowpeak 5 6.2 3.0 2351 96 White 4 
Dunwa 6 8.0 3.0 2634 107 Dun 8 
Helena 6 7.0 3.0 2359 96 Dun 2 
Parafield 6 7.0 3.0 2232 91 Dun 7 
Dundale 6 7.0 2.0 2453 100 Dun 5 
1 0 = no disease to 9 = dead. 
2 0-3.5 scale with 3.5 most suitable. 





T. Khan, Department of Agriculture, Western Australia 
Field pea stage three and stage four CVT trials were conducted at five and 10 sites, respectively, 
throughout the grain belt of WA.  Despite dry conditions experienced in the 2002 season, the average 
yields were surprisingly good exceeding 1000 kg/ha at many sites and more than 2000 kg/ha at Mount 
Barker, Frankland and Gnowangerup (Table 17).  All new varieties, Cooke, Helena, Dunwa and 
Parafield, continued to show their yield superiority.  Two Victorian semi-leafless and erect varieties, 
Snowpeak and Kaspa, were notable in 2002.  Snowpeak is a round white seed variety that performed 
particularly well this year due to its early flowering.  Kaspa, a dun type field pea, which has only been 
in trials this season (except for one trial in 2001), has also shown excellent potential. WAPEA2111 and 
WAPEA2112, good quality white round field peas, have been in trials for some time and continued to 
exhibit good yields. These lines are being considered for release.  Of the stage three lines, which start 
with WAPEA numbers 2145 and greater, WAPEA2152, WAPEA2154 and WAPEA2165 are showing 
the best potential.  The CVT field trials in 2002 showed the exceptional yield potential and diversity of 





Table 17. Seed yields (kg/ha) from Crop Variety Testing Stage 3/4 trials 
Variety/Line 
02GS61 02MT50 02PB07 02GE59 02ES 66 02GS63 0GE65 02ES62 02WF141 02WF051 
Mean 
% Dundale 
Narrakine Mt. Barker Frankland Mingenew Scaddan Nyabing Mullewa Kumarl Northam Gnowangerup 
12 June 7 June  17 May 20 June 7 June 22 May 18 June 23 May 21 May 
Dundale 1571 1906 1903 745 1145 869 410 554 1398 2202 100 
Cooke 1546 2629 2225 615 1055 850 356 367  2323 105 
Dunwa 1399 2372 2411 702 1200 1013 419 403 1174 2497 107 
Helena 1412 2431 2397 730 1185 1028 369 550 1280 2260 107 
Kaspa 2504 2575 2215 667 1351 1037 317 201   107 
Kiley  1870   1341 832 373    87 
King         391  31 
Magnet         827  65 
Parafield 1345 1800 3708 693 1300 897 369 402 1316 2173 110 
Snowpeak 1752 2241 3097 944 1210 912 551 544  2936 124 
WAPEA2144 2214 2599 3170 632 1448 940 341 381   115 
90131*27-7 1636 2799   1316 1079 419    114 
WAPEA21542 1728 2765   1243 981 384    112 
WAPEA2122 1720 2088 2369 759 1153 936 416 565 1620 2568 112 
WAPEA2112 1181 2163 2780 1021 1296 831 617 535 1494 2306 112 
WAPEA21652 1734 2526   1108 1059 390    107 
WAPEA21522 1491 2792   1041 852 498    105 
WAPEA2080 1501 2645 2528 665 1243 868 270 185 814 2440 104 
WAPEA2129 1712 2408 2887 576 1167 925 349 354   102 
WAPEA2128 1437 2097 2597 817 1155 939 431 487   98 
WAPEA2111 1361 2157 2445 953 994 878 575 593   98 
WAPEA21462 1634 2201   1179 832 346    97 
WAPEA21682 1483 2316   1018 837 437    96 
WAPEA21672 1364 2439   1055 884 327    96 
WAPEA21612 1378 2437   985 776 429    95 
WAPEA2134 1512 2406 2569 632 906 878 411 338   95 
WAPEA21472 1596 2124   1092 817 364    94 
WAPEA2135 1605 2204 2514 549 1174 823 265 343   93 
1 Site sown and managed by Wesfarmers. 
2 Stage three field pea breeding lines. 
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Table 17 continued … 
Variety/Line 
02GS61 02MT50 02PB07 02GE59 02ES 66 02GS63 0GE65 02ES62 02WF141 02WF051 
Mean 
% Dundale 
Narrakine Mt. Barker Frankland Mingenew Scaddan Nyabing Mullewa Kumarl Northam Gnowangerup 
12 June 7 June  17 May 20 June 7 June 22 May 18 June 23 May 21 May 
WAPEA21502 1542 1957   1107 934 302    92 
WAPEA21512 1371 1985   1106 795 436    90 
WAPEA21692 1478 1570   1103 923 345    85 
WAPEA21602 1173 1857   1109 871 371    85 
WAPEA2137 1122 2245 2030 835 878 762 467 331   85 
WAPEA21592 1312 1749   1179 757 286    83 
WAPEA21632 1326 1793   845 843 341    81 
WAPEA2140 1416 2496 2058 375 832 724 190 169   81 
WAPEA21582 1451 1598   954 829 250    80 
WAPEA21552 1196 1625   1105 800 382    80 
WAPEA21562 1327 1720   839 889 258    79 
WAPEA21492 1005 1750   1001 715 418    77 
WAPEA21572 1331    1228 819 391    74 
WAPEA21532 958 1526   1091 770 368    74 
WAPEA21642 1275 1492   802 798 271    73 
WAPEA21662 1108 1629   796 696 363    72 
WAPEA21622 961 1820   774 576 347    71 
WAPEA21452     1246 989 476    71 
WAPEA21482     1227 752 353    61 
Site Means 1459 2133 2516 719 1100 863 380 413 1182 2271  
1 Site sown and managed by Wesfarmers. 




Specialty types for the high rainfall regions 
P. White and T. Khan, Department of Agriculture, Western Australia and CLIMA 
In 1998, a number of pulses were grown at Manjimup to evaluate their profitability and their use as 
‘break crops’ to halt disease cycles in vegetable cropping rotations.  Out of this work and subsequent 
trials, marrowfat pea was identified as a possible legume crop that could be profitably cultivated in the 
area.  Several varieties of European origins are currently being developed for the industry.  Other 
specialty field pea types may also have application for intensive, high rainfall agricultural areas.  These 
include maple peas for the bird seed industry, and large white round peas and blue peas for premium 
human consumption markets. 
A large range of germplasm has become available from the South Australian field pea breeding 
program.  Among the germplasm available are several lines of maple, blue, white round and marrowfat 
peas with large, excellent quality seeds (Table 18).  South Australian germplasm has proved to be well 
adapted to Western Australian conditions in the past.  Therefore, it is likely that the germplasm 
recently obtained from SA has good potential for development as varieties for the high value pulse 
industries in WA.  A trial was conducted at Williams to determine the potential of these lines. 
 
Table 18. Type and characteristics of specialty pea lines and varieties 
Line/variety Type Characteristic 
PX-96-12-5 White Large seed 
PX-95-83-5-3 Blue Large seed 
M257-2-1-1 White Very large seed 
PX-89-152-1 Blue Large seed 
PX-95-183-12 Maple Very large seed 
PX-95-100-11-1 Marrowfat Very large seed 
PX-96-104-4 White Very large and smooth seed 
PX-96-60-8 White Large and smooth seed 
PX-95-164-2-1 Marrowfat Very large and dimpled seed 
PX-96-30-1 White Large and smooth 
PX-96-30-8-1 White Very large and smooth seed 
PX-96-36-2 White Very large and smooth seed 
PX-96-62-4 Blue Very large and dimpled seed 
PX-96-62-6 Blue Very large and dimpled 
PX-97-14-1 Blue Large and smooth seed 
Primo Marrowfat Large seed 
Dundale Dun Old standard 
Helena Dun High yielding standard 
The experiment used a randomised complete block design with three replicates, although standard 
varieties were replicated six times.  Weeds, diseases and insects at the site were minimal.  Rainfall 
was below average, although plants did not show obvious signs of water stress.  Spring conditions 
were hot and dry.  Plants matured rapidly in early November, which cause bleaching of a high 
proportion of the seeds of the blue and marrowfat peas, hence seed colour results are not presented. 
Marrowfat peas were amongst the lowest yielding of all the lines tested (Table 19).  Primo produced 
less than 500 kg/ha.  This variety (derived from Europe) is currently being developed for WA, however 
in an adjacent trial (see high value pulse section), Primo produced more than 900 kg/ha.  The low 
density, at which Primo was established, may explain its poor yield. 
Several lines produced yields that were comparable to Helena and Dundale. Mean seed weights of all 
lines were about 15% smaller than the size of the seed sown.  This is likely to be a result of the sharp 
finish to the season.  Nevertheless the large size, particularly of the blue peas, indicates that some of 
these would achieve a premium standard. 
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Further evaluation of these lines in a milder climate, possibly in the Mount Barker region, is warranted. 
The results presented here indicate that profitable yields are achievable, and production in an 
environment where plants can mature under mild conditions may allow consistent seed quality (colour 
and size) to be produced. 
 
Table 19. Plant density (plants/m2), early vigour, seed yield (kg/ha) and mean seed weight (msw, g) of 
variety and lines at Williams (sown 4 June) 
Line/variety name Plant density Early Vigour1 Seed yield msw 
Helena 30 6.33 1174 0.163 
PX-97-14-1 28 5.67 1066 0.213 
PX-96-60-8 33 5.00 1063 0.197 
Dundale 26 6.67 986 0.184 
PX-89-152-1 28 6.67 977 0.210 
PX-95-183-12 31 4.33 899 0.181 
M257-2-1-1 26 3.33 897 0.191 
PX-96-104-4 29 4.33 882 0.203 
PX-96-62-6 28 9.00 791 0.293 
PX-96-30-8-1 29 7.00 780 0.192 
PX-96-62-4 26 9.00 777 0.280 
PX-96-36-2 26 4.67 748 0.205 
PX-96-12-5 25 4.00 731 0.184 
PX-95-100-11-1 28 5.00 723 0.205 
PX-96-30-1 26 6.67 721 0.190 
PX-95-83-5-3 30 4.00 712 0.167 
PX-95-164-2-1 27 4.33 507 0.187 
Primo 16 3.83 419 0.250 
lsd min  -  rep2 5 0.87 272 0.031 
lsd max  -  min3 4 0.75 236 0.027 
lsd max  -  rep 3 0.62   
cv% 11 10 20 9.300 
1 1= poor to 9 = excellent. 
2 Min  -  rep for comparing values of all lines having 3 reps. 
3 Max  -  min for comparing values of the control plots having 6 reps ( Primo, Dundale and Helena) with all  
 lines. 
 
Are new varieties more sensitive to delayed sowing than Dundale? 
R. French, M. Seymour and R. Beermier, Department of Agriculture, Western Australia 
Since 1999 farmers in WA have had the choice of a number of new field pea varieties with better yield 
potential than Dundale, the industry standard variety for a long time.  Helena, Parafield and Dunwa are 
the most important of these new varieties.  However, these varieties are all later flowering than 
Dundale, from 3 to 5 days in the cases of Helena and Parafield, and 9 or 10 days in the case of 
Dunwa.  Such a delay in flowering could make these varieties more sensitive to delayed sowing than 
Dundale, since they would be setting and filling pods under hotter, drier conditions than Dundale.  It is 
important to know whether this is true, since late planting is a crucial part of the management package 
for blackspot disease in field peas. 
In 2002, three trials were established at Scaddan, Pingrup and Merredin to compare the sensitivity of 
Dundale, Parafield, Helena and Dunwa to delayed sowing.  The very dry season meant that the trial at 
Merredin grew very poorly and so no data were collected.  Conditions were also dry at the other 
locations, but the trials grew well enough to provide useful data. 
In these trials Parafield flowered within three days of Dundale in each location, which is a smaller 
difference than has been observed in many previous trials.  On the other hand, Helena flowered up to 
8 days later than Dundale, a larger difference than previously observed.  Dunwa flowered up to 10 
days later, in line with previous observations. 
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Despite the differences in flowering time, Helena was the highest yielding variety in all cases except 
the late planting at Scaddan (Table 20).  On the other hand, Dunwa was consistently the lowest 
yielding in all cases, except the early planting at Pingrup.  Nevertheless, there was no significant 
interaction between variety and sowing time in either trial, which suggests there is no differential 
sensitivity to delayed sowing between these varieties.  However, the poor performance of Dunwa, 
contrasting with its very good performance in variety trials in previous years, suggests that it should 
not be grown in parts of the wheatbelt most likely to experience dry seasons. 
 
Table 20. Seed yield (t/ha) of four field pea varieties sown at two different times at Scaddan and Pingrup 
Site and sowing 
date 
Dundale Helena Parafield Dunwa LSD 5% 
Scaddan (23 May) 1.49 1.50 1.38 1.19 0.10 
Scaddan (20 June) 1.12 1.06 1.08 0.96 
Pingrup (7 June) 1.29 1.49 1.29 1.37 0.23 
0.111  Pingrup (27 June) 1.15 1.27 1.20 1.13 
1 Within the same TOS. 
Another concern with later flowering varieties is that grain quality, particularly seed size, might be 
sensitive to delayed sowing.  While samples were collected for detailed quality assessment, this will 
not be complete for some time.  However, some preliminary data have been compiled.  Average seed 
size was appreciably reduced with delayed sowing at Scaddan, and Helena ended up with very small 
seed at 129 mg/seed compared with 180, 187 and 171 respectively for Dundale, Parafield and Dunwa 
at the late time of sowing.  At Pingrup, delaying sowing did not affect seed size, but Helena was still 
smaller than the other varieties:  159 mg/seed compared with 188, 184 and 196 respectively for 
Dundale, Parafield and Dunwa.  Screenings were also measured on grain harvested at Scaddan.  
Screenings below 4.76 mm were well below the 3% allowed for delivery into milling grade in all 
treatments.  Screenings in Helena rose more than in other varieties when sowing was delayed, but it 
remained well within acceptable levels. 
The new field pea varieties respond to delayed sowing in a similar fashion to Dundale, and there is no 
evidence that the normal practice of delaying sowing to avoid high levels of blackspot disease will 
reduce their yield advantage over Dundale.  The yield advantage of Dunwa under good conditions was 
not repeated in a very dry season and, for this reason it is probably not suitable for the driest field pea 
growing areas of the State.  In contrast, the yield advantage of Helena held up very well and it can 
confidently be recommended in dry seasons.  Parafield produced similar yields to Dundale throughout. 
 
Does the size of sown seed affect seed size and yield at harvest? 
R. Beermier and N. Poulish, Department of Agriculture, Western Australia 
During the 2000 growing season there was some indication that field pea trials sown from seed with 
small size, produced smaller seed at harvest.  In 2001, two sources of Dundale (CVT trial and farmer) 
with different seed size were grown as additional plots in a CVT trial at Pingrup.  The results 
suggested that seed size had little effect on yield, but had a significant effect on the size of harvested 
seed.  To further evaluate these results in 2002, a trial was conducted at Nyabing using seed of two 
varieties of field pea (Dundale and Parafield) from a single source, but graded for seed size.  The seed 
was separated into three treatments; large (> 7 mm diameter), medium (4.8 m-7 mm), or ungraded. 
Parafield outyielded Dundale across all treatments (Table 21), but there was no effect of the size of 
sown seed on dry matter production, yield or the mean seed weight of harvested seed.  However, 
there was a trend for larger seed size treatments to produce a larger percentage of harvested seed 
> 7 mm in diameter (Table 22).  Dundale generally performed poorly producing lower mean seed 
weight and a smaller proportion of seeds > 7 mm in size than Parafield.  The medium seed size 
treatment of Dundale produced greater average mean seed weight at harvest, but more seed was 
graded to medium than was sown.  On the other hand, the medium seed size treatment for Parafield 
produced harvested seed about 5 g/100 seeds heavier compared to what was sown.  The large seed 




In conclusion, the trial showed that the size of sown seed had little effect on seed yield and mean seed 
weight, but seed graded to > 7 mm in diameter produced a larger proportion of harvested seed with a 
diameter > 7 mm. 
 
Table 21. Seed size, plant establishment (plants/m2), time from sowing to 50% flower, dry matter 
production at maturity (g/m2) and seed yield (kg/ha) of Dundale and Parafield field pea at 
Nyabing 
Variety Treatment Plants/m2 50% Flower Dry matter Seed yield 
Dundale Medium 48 96 193 1245 
Dundale Ungraded 48 95 171 1382 
Dundale Large 47 94 189 1449 
Parafield Medium 45 101 215 1563 
Parafield Ungraded 47 101 215 1587 
Parafield Large 47 101 211 1651 
LSD 5%  4 1 29 186 
cv%  5.7 0.6 9.6 8.4 
 





Mean seed weight  
harvested 
Harvested seed 
% 4.76-7 mm % > 7 mm 
Dundale Medium 15.9 18.5 69 31 
Dundale Ungraded 19.0 18.8 64 36 
Dundale Large 23.3 19.2 58 42 
Parafield Medium 16.5 21.2 31 69 
Parafield Ungraded 20.2 21.4 29 71 
Parafield Large 23.1 22.4 24 76 
LSD 5%   0.75 6.7 6.7 
cv%   2 10 8 
1 The sown seed size percentages were as follows: 
 Dundale:  56% was graded to medium; 44% graded to large. 
 Parafield:  45% was graded to medium; 55% graded to large. 
 
Tolerance to post emergent herbicides  
H. Dhammu, T. Piper and D. Nicholson, Department of Agriculture, Western Australia  
Four field pea varieties were evaluated for their reaction to a range of herbicide treatments at Mullewa.  
The trial was sown on 14 June in 10 m wide parallel strips on red clay loam soil with pH 5.9 (CaCl2), 
well suited to field pea.  Field peas were sown at 103 kg/ha seed rate with 60 kg/ha diammonium 
phosphate using knife points followed by press wheels.  The varieties were not randomised.  A range 
of herbicide treatments was applied across these strips in three randomised blocks.  Every fourth plot 
was kept as a control to check any spatial variation.  Pre-sowing, 3-4 nodes, 6-7 node treatments were 
applied on 12 June, 5 July and 25 July 2002, respectively.  Weed free conditions were achieved in the 
trial.  The trial was sprayed with Fastac 100 to control budworm on 10 September (160 mL/ha mist) 
and heleothis on 23 September (250 mL/ha).  The trial was harvested on 24 November.  Total rainfall 
at Mullewa from June to November was 97 mm. 
Seed yield was generally less in the control plots compared to plots receiving herbicide treatments 
(Table 23).  This was probably due to the poor seed yields and variability across the trial at this site.  
Because of this, the results have been calculated as a percentage of the Bladex treatment.  Bladex is 
a registered herbicide for field peas and generally has little effect on crop growth and yield.  
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Visual observations recorded two weeks after each spray treatments and at flowering indicated that 
Brodal, Brodal + Lexone, Brodal + Lexone + Simazine, Sniper, Sniper + Lexone and Sniper + Lexone 
+ Simazine produced whitish leaf spotting/chlorosis of the leaves exposed to the spray across all 
varieties.  The intensity of symptoms was greater with Sniper than Brodal, but the symptoms were 
negligble by flowering time. 
In general, seed yield was very poor (267-363 kg/ha) due to dry conditions at Mullewa in 2002 
(Table 23).  Pre-emergent application of Spinnaker + Lexone (150 mL + 200 g/ha) and Spinnaker + 
Lexone + Diuron (100 mL+ 150 g + 1.0 L g/ha) caused significant yield reduction in Helena.  The effect 
of Spinnaker + Lexone on Helena are consistent with previous years results.  Dundale, Helena and 
Dunwa tolerated all the herbicide treatments well.  The new herbicides Raptor and Sniper (analogues 
of Spinnaker and Brodal, respectively) were tolerated well by all the varieties. 
 
Table 23. Effect of herbicides on seed yield of field peas (% of Bladex 2.0 L/ha) at Mullewa 













Diuron 2.0 L  90 95 92 822 
Spinnaker 200 mL  103 99 93 92 
Lexone 300 g  87 95 89 96 
Lexone+Diuron 200 g + 1.5 L  72 98 92 106 
Spinnaker + Diuron 150 mL + 1.5 L  89 122 104 113 
Spinnaker + Lexone 150 mL + 200 g  78 113 773 106 
Spinnaker + Lexone + Diuron 100 mL + 150 g + 1.0 L  78 106 73 100 
(*) + Diuron 2.0 L + 1.5 L  79 117 92 83 
(*)  Raptor 45 g 3-4 nodes 83 126 97 115 
(*)  Sniper 50 g  86 100 90 90 
(*)  Brodal 200 mL  81 103 95 111 
(*)  Lexone 200 g  85 99 88 78 
(*)  Spinnaker 200 mL  91 136 94 122 
(*)  Brodal + Lexone 100 mL + 100 g  84 131 87 98 
(*)  Sniper + Lexone 30 g + 100 g  83 100 87 84 
(*)  MCPA Na 1.0 L 6-7 nodes 78 105 89 107 
(*)  Brodal + MCPA Na 60 g + 0.5 L  98 121 88 95 
(*)  Brodal + Lexone + Simazine 100 mL + 100 g + 0.5 L  86 100 77 84 
(*)  Sniper + Lexone + Simazine 30 g + 100 g + 0.5 L  82 121 85 97 
Untreated Control   68 90 81 100 
LSD 5% (Herbicides x Herbicides)   29 35 22 27 
LSD 5% (Herbicides x Control)   24 24 16 19 
cv%   22 20 15 17 
1 Time of Application, Treatments (*) had basal Bladex @ 2.0 L/ha;  Treatments 10 and 14 applied with 0.2%  
 BS 1000. 
2 Figures underlined indicates > 10% yield reduction. 




K. Regan, Department of Agriculture, Western Australia 
The area sown to lentils contracted to approximately 2,000 ha in WA during 2002.  This was largely a 
reflection of the drought conditions experienced through the majority of the grain growing areas of the 
State.  With little summer rainfall and poor winter rainfall, most crops struggled in 2002.  There were 
no fungal diseases, such as ascochyta blight and botrytis grey mould, observed in lentil trials or 
reported in commercial crops.  Average seed yields of commercial crops ranged from crop failure to 
2 t/ha in the coastal region around Dongara. 
In 2002, lentil trials included evaluation of advanced (S4) and early generation (S2 and S3) breeding 
lines through the Coordinated Improvement Program for Australian Lentils (CIPAL), desiccation and 
harvest timing, row spacing and stubble, and tolerance to post emergent herbicides. 
 
Variety evaluation 
K. Regan and M. Harries, Department of Agriculture, Western Australia 
Current Australian varieties and promising advanced lentil lines were sown at five sites across a wide 
range of environments in WA for evaluation of adaptation and yield.  Dry conditions were experienced 
at all sites and at four sites (Merredin, Mukinbudin, Pingaring and Coorow) moisture stress limited 
plant growth and yield to the extent that these trials were not harvested.  In the fifth trial at Mingenew, 
rainfall was below average, but plants germinated and established well.  The trial at Mingenew was 
sprayed for aphids in July and, although no disease was observed during the season, received a 
prophylactic application of fungicide in the first week of September. 
The mean plant density was 110 plants/m2 (Table 24).  Cassab had poor establishment at this and 
other sites in 2002.  At flowering, CIPAL104 and CIPAL 102 were tall and, along with CIPAL105, 
showed excellent biomass production.  The lines CIPAL103 and CIPAL203 were quite short and 
flowering seemed too late in this environment.  Seed yields were poor at the site due to drought and 
averaged 450 kg/ha.  Digger, 95M3-24, ILL8095, ILL7220 and CIPAL104 produced the greatest seed 
yields.  Mean seed weight ranged from 2.7 (CIPAL102) to 4.5 g/100 seeds (95M3-7 and CIPAL104) 
for red types and from 4.1 (ILL8095) to 5.7 g/100 seeds (CIPAL105) for the green types.   
The line CIPAL 102 has excellent resistance to ascochyta blight and botrytis grey mould, but late 
flowering and lodging limited its performance compared to other lines in 2002.  The line CIPAL 104 is 
demonstrating the best promise for WA with good height, biomass production and early maturity.  For 
green types, CIPAL105 is showing improvement in yield, seed size and disease resistance compared 
to the current commercial variety (Matilda).  Australia-wide evaluation of lentils will continue through 
the CIPAL in 2003. 
 
Interstate evaluation of advanced breeding lines  
K. Regan1 and M. Materne2 
1Department of Agriculture, Western Australia 
2Victorian Institute for Dryland Agriculture, Agriculture Victoria 
Potentially high yielding, ascochyta resistant lentil lines identified in preliminary trials at Horsham, 
Victoria and other primary sites are evaluated at Merredin for their adaptation and yield performance in 
WA.  Evaluating early generation material for seed yield and adaptation in WA early in the breeding 
cycle helps to ensure that lines appropriate for WA conditions are promoted through the national 
program for variety release.  The 2002 growing season provided poor conditions for yield evaluation of 
advanced lentil breeding lines in WA and across the rest of southern Australia.  The two trials (S2 and 
S3) undertaken at Merredin in 2002 were not harvested due to drought, however similar trials will be 
established in 2003. 
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Table 24. Seed type, plant density (plants/m2), early vigour scores, mean seed weight (msw, g/100 
seeds) and seed yield (kg/ha) of lentils at Mingenew (sown 16 May) 
Variety/line Type Plants/m2 
Vigour  
score1 
msw Seed yield 
Seed yield  
% Digger 
Cassab red 81 5.7 3.9 572 94 
Digger Red 114 6.0 4.0 608 100 
Matilda Green 113 4.3 4.8 434 71 
Northfield Red 110 3.0 3.2 62 10 
Nugget Red 131 4.0 4.1 83 14 
95M3-21 Red 104 5.8 4.0 568 93 
95M3-24 Red 126 5.3 4.0 661 109 
95M3-7 Red 116 6.3 4.5 599 99 
CIPAL102 Red 106 5.8 2.7 383 63 
CIPAL103 Red 110 3.0 4.3 144 24 
CIPAL104 Red 114 5.7 4.5 616 101 
CIPAL105 Green 101 6.2 5.7 472 78 
CIPAL201 Red 110 5.3 3.6 470 77 
CIPAL202 Red 107 5.7 3.4 541 89 
CIPAL203 Red 118 3.0 3.1 139 23 
CIPAL206 Red 122 5.3 3.9 530 87 
ILL7220 Red 95 4.0 3.3 611 100 
ILL8095 Green 104 5.3 4.1 631 104 
Mean  110.1 5 4.0 451  
LSD 5%  21.4 0.81 0.14 87.4  
cv%  12 10 2 12  
1 1 = poor to 10 = good. 
 
Timing of harvest for the best seed yield 
M. Harries and M. Blyth, Department of Agriculture, Western Australia 
Over the past few dry seasons, lentil has proved to be a profitable crop when grown in the right 
situation, on soils with a loamy texture and a pH of 5.5 or higher.  While lentil is drought tolerant and 
will grow well in low rainfall situations, the success of production depends heavily on correct harvest 
management.  Lentil pods will tend to shatter if the crop is left in the paddock until completely dried 
down, which can significantly reduce seed yields.  Given that receival standards for pulse grain has 
been increased to 14%, there is greater opportunity to harvest lentils early.  Harvesting pulses at 
greater grain moisture levels has improved the seed quality (less damaged grain) and yield (reduced 
harvest losses) of grain delivered in WA and the Eastern States.  
A trial conducted at Merredin in 2001 to evaluate harvest time and seed yield in pulses showed that 
harvesting at 15% moisture content produced the greatest seed yield for lentil.  Interestingly, the 
variation in yields between time of harvest treatments in this study was not purely accounted for by 
differences in grain moisture.  This suggests that harvest efficiency was greater when harvesting early, 
that is, seed losses onto the ground were reduced. 
In 2002, the effect of time of harvest on lentil (Cassab) yields was further investigated, but this time in 
the northern region, 10 km east of Mingenew.  The trial included three harvest times (10, 16 and 
23 October) and one desiccant treatment (Gramoxone), which was applied on 4 October prior to 
harvest on 10 October.  Establishment was lower than desired with an average of 91 plants/m2.  This 
was largely due to an extended dry period after seeding, which reduced emergence.  While plant 
population was lower than anticipated it was consistent over the trial (Table 25).  Seed yields 
(634 kg/ha) of the early harvest treatment were better than expected considering that the site received 
only 175 mm of seasonal (May-October) rainfall.  Delaying harvest from the 10 October, when 10% of 
the crop was not mature, until the 23 October, when all plants were ‘dry’ (brown), resulted in a 44% 
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yield loss.  This emphasised the importance of early harvest in lentils, when about 10% of the crop still 
has a tinge of green.  Lentils tend to mature earlier than cereal crops and weeds, which provides an 
opportunity to desiccate and harvest early in order to reduce seed set of late germinating and resistant 
weeds. 
 
Table 25. Desiccation treatment, harvest date, plant density (plants/m2) and seed yield (kg/ha) of lentil at 
Mingenew 
Desiccation  
treatment Harvest date Plants/m
2 Seed yield  
Seed yield as 
% of treatment (1) 
(1)  Nil 10 October 91 634 100 
(2)  4 October 10 October 88 594 94 
(3)  Nil 16 October 91 539 85 
(4)  Nil 23 October 94 353 56 
LSD 5%  12.7 47.6  
cv%  10.7 6.4  
 
Tolerance to post emergent herbicides 
Mingenew 
M. Harries and D. Nicholson, Department of Agriculture, Western Australia 
Lentils are generally poor competitors with weeds and choosing a paddock with a low weed burden is 
desirable.  Management of broad-leafed weeds in lentil crops is difficult, and few chemicals are 
registered for in crop weed control.  Nevertheless, there is a range of chemical options that are 
available to minimise weed infestation and maximise returns from lentils. 
Products that can be used prior to sowing that provide residual broad-leafed weed control include 
Bladex®, Diuron and moderate rates of Lexone®.  For post emergent weed control, Brodal® can be 
used alone (not for the variety Northfield). Promising results have also been obtained in trials using 
low rates of Brodal® (70 to 80 mL/ha) and Broadstrike® (15 g/ha).  Desiccation is another weed 
control option that can be used in lentil to reduce seed set from late germinating and resistant weeds, 
while the use of weed wipers is becoming popular in Victoria and South Australia. 
As with other crop species the reaction and ability to recover from herbicide applications is influenced 
by soil type and environmental conditions so it is necessary to continue to test the commonly used 
herbicides over a range of soil types and seasons.  It is also necessary to look for more options for 
broadleaf weed control in lentil. 
A trial was sown at East Mingenew on 15 May after about 25 mm of rain had fallen at the site in the 
preceding week (Table 26).  Conditions were not ideal at sowing with soil moist to about 6 cm only.  
This resulted in hard clods of clay being brought to the surface using superseeder points.  The trial 
was rolled directly after seeding, but the roller was not heavy enough to compact the clods.  This left 
an uneven surface after seeding which, combined with small plants due to the low in season rainfall of 
175 mm, made harvest difficult.  Plant establishment was reasonable at 120 plants/m2, but the crop 
struggled late in the season due to drought.  Yields were low, but correlated well with the plant 
symptoms that were observed one week after post-emergent herbicide treatments were applied. 
Brodal® at 100 mL/ha is the only post emergent broadleaf weed control registered for lentil, and did 
not reduce seed yields in this trial (Table 27).  Sniper® was the only treatment to reduce yields 
significantly.  This occurred at both rates (33 and 50 g/ha).  Plants showed white flecking on leaves 
one week after application that was more severe than that observed from the Brodal® treatment.  
Raptor® produced a typical group B herbicide response and stunted crop growth. This reduced plant 
height by 3-4 cm and could make harvest more difficult.  More evaluation is required in a wetter year, 
particularly for the new herbicides and novel mixes (e.g. Brodal® Lexone® combinations). 
Readers should keep in mind that many of the treatments tested are not registered for post emergent 
use in lentil and herbicides should only be applied in strict adherence to label directions. 
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Table 26. Site and trial details at East Mingenew 
Soil type Red loam grading to clay at depth pH 5.5 
Sowing date 15 May 2002 
Seeding rate 70 kg/ha 
Fertiliser 75 kg DAP 
Paddock rotation and history 2001 wheat, 2000 lupin, 1999 wheat 
Herbicides Pre-sowing:  15 May 2.0 L/ha Sprayseed®, 15 May 1.0 L/ha Treflan® 
 









Nil  263 100 Healthy 
Brodal 100 mL/ha 13.60 279 106 White flecking to 50% plant 
Lexone 100 g/ha 6.60 296 113 Slightly pale looks ok 
Lexone 200 g/ha 13.20 258 98 Mild chlorosis looks reasonable 
Brodal 60 mL/ha lexone 60 g/ha 12.12 263 100 Leaf tips slightly pale no obvious 
Brodal damage 
Broadstrike 15 g/ha 8.40 279 106 Mild chlorosis 
Broadstrike 25 g/ha 14.00 258 98 Necrosis on leaf tips 
Broadstrike 15 g/ha Brodal 80 mL/ha 19.28 225 86 White flecking at tips 
Sniper 33 g/ha 13.50 183 70 Obvious flecking some necrosis 
Sniper 50 g/ha 20.45 175 67 Plants burnt 20% necrosis, 80% 
bleached  
Raptor 23 g/ha 13.45 279 106 Plants pale (stunted) 
Raptor 45 g/ha 26.32 221 84 Plants pale (stunted) 
LSD 5%  74   
cv%  17   
 
Merredin 
H. Dhammu, T. Piper and L. Young, Department of Agriculture, Western Australia  
A field trial was conducted at Merredin during 2002 to investigate the adverse affects of a range of 
herbicides on lentils under weed free conditions.  The herbicide mixes tested were aimed at achieving 
the best chemical weed control practice.  Three lentil varieties/lines (Cassab, Digger and ILL 7220) 
were sown on 7 April 2002 in 10 m wide parallel strips on clay loam soil, well suited to lentils.  Sowing 
rate was 100 kg/ha and 75 kg/ha of diammonium phosphate was applied with four inch steel points 
followed by phoenix harrows.  The trial was laid out in split-strip plot design.  The varieties were the 
main plots and timing of herbicides application (pre-emergence and post-emergence) was the sub 
plots.  The main plot treatments (varieties) were not randomised, but sub plot treatments were 
randomised in three blocks.  The herbicide treatments were applied across these variety strips.  Every 
fourth plot was kept as a control plot to check any spatial variation.  Immediately post plant 
(pre-emergent) treatments were applied on 7 April and 3-5 leaf stage treatments were applied on 
23 July.  To note any phytotoxic effects from herbicides, visual observations were taken 2-3 weeks 
after treatment application.  As almost no seed yield was obtained from Lexone 300 g/ha and Raptor 
treatments, these treatments were not included in the yield analysis.  The trial was harvested on 
11 November 2002.  
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In summary, the results indicate that: 
• Bladex used pre-emergent is a registered herbicide for lentils and had no effect on the seed yield 
of the lentils tested (Table 28).  Post-emergent application of Bladex or Simazine seemed quite 
promising, particularly in comparison to Brodal (registered post-emergent herbicide for lentils).  
Bladex either pre- or post-emergent and Simazine post-emergent did not cause any visual 
symptoms. 
• Diuron (2.0 L/ha) alone or in mixture with Bladex at lower rates (1.5 L/ha) caused more than 10% 
yield reduction in Cassab and Digger, although these reductions were not statistically significant. 
Yield reduction by Bladex + Diuron may be due to population reduction (8-15%) in these varieties.  
Interestingly, yield reduction in ILL 7220 by these treatments was < 10%.  Spinnaker + Diuron also 
caused significant yield reductions in Digger. 
• Spinnaker applied pre and post-emergent reduced crop biomass in the range of 25-38% and 10% 
across all the varieties, respectively.  Pre-emergent application of Spinnaker caused significant 
yield reduction in all the varieties, whereas post-emergent application reduced seed yield in Digger 
only. 
 
Table 28. Effect of herbicides on seed yield of lentils (% of untreated) at Merredin 
Herbicides Rate/ha Cassab Digger ILL 7220 
Pre-emergence (IPP)     
Untreated control 







Bladex (*) 2.0 L 103 91 97 
Diuron 2.0 L 88 75 131 
Spinnaker 200 mL 571 581 341 
Lexone 300 g 531 561 74 
Lexone/Diuron 200 g/1.5 L 671 73 92 
Spinnaker/Diuron 150 mL/1.5 L 77 671 64 
Spinnaker/Lexone 150 mL/200 g 105 100 116 
Spinnaker/Lexone/Diuron 100 mL/150 g/1 L 73 69 87 
(*) + Diuron 2.0 L + 1.5 L 80 75 92 
LSD 5%   28 33 66 
Post-emergence  
(3-5 Leaves)     
Untreated control 







(*)  Raptor2 45 g 3 6 1 
(*)  Sniper 50 g 101 81 124 
(*)  Brodal 100 mL 80 79 112 
(*)  Lexone200 200 g 86 117 128 
(*)  Lexone300 300 g 0 0 0 
(*)  Bladex  1.0 L 87 87 65 
(*)  Spinnaker2 100 mL 82 631 66 
(*)  Simazine 750 mL 88 84 90 
(*)  Brodal + Lexone 50 mL + 100 g 90 84 161 
(*)  Sniper + Lexone 30 g + 100 g  83 102 80 
(*)Broadstrike 20 g 91 441 40 
(*)  Broadstrike +  Oil 20 g + 0.25% 531 90 85 
LSD 5%   33 31 74 
* Time of Application, IPP  -  Immediately post-plant, Treatments (*) had basal Bladex @ 2.0 L/ha. 
1 Significantly different from untreated control. 
2 Treatments applied with 0.2% BS 1000, Treatment 22 with 0.25% Uptake Oil. 
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• A new herbicide, Raptor, an analogue of Spinnaker, caused stunted plants, reduced crop 
biomass (25-40%) and seed yield of all the varieties. 
• Pre-emergent application of Lexone caused 10-20% biomass reduction across all varieties.  
Digger was most affected.  This treatment resulted in significant yield reduction in Cassab and 
Digger.  Lexone mixture with Diuron also caused yield reduction in Cassab. Interestingly a 
Lexone mixture with Spinnaker was tolerated very well by all the varieties.  In general Lexone 
alone or in mixture with Spinnaker or Diuron or both, caused less yield reductions in ILL 7220 
than Digger and Cassab. 
• Lexone (200 g/ha) applied post-emergent was tolerated quite well by the varieties, particularly 
Digger and ILL 7220, despite moderate leaf tip burning/leaf scorching during early crop growth.  
However when applied at a higher rate (Lexone 300 g/ha), killed more than 90% of the plants 
across all the varieties. 
• Brodal and Sniper caused whitish leaf spots/chlorosis on the leaves exposed to spray in all the 
varieties.  The intensity of symptoms was greater with Sniper than Brodal.  These symptoms did 
not result in significant yield reduction in any of the varieties tested.  Sniper at 50 g/ha, a rate 
that is roughly equivalent to 200 mL of Brodal, was tolerated very well by the varieties.  Brodal + 
Lexone and Sniper + Lexone were also well tolerated by the varieties.  In these treatments 
during early crop growth, low intensity Brodal and Sniper symptoms were observed. 
• Broadstrike, a herbicide registered for post-emergent weed control in lentils, was tolerated well 
by Cassab.  Oil is not registered to use with Broadstrike, but can improve weed control.  The 
use of oil with Broadstrike has been reported to be damaging in other pulse crops under certain 
circumstances (e.g. in the presence of disease).  Broadstrike + oil was tolerated better by 
Digger and ILL 7220 than Broadstrike alone.  These are atypical results and need further testing 
to verify. 
Readers should keep in mind that many of the treatments tested are not registered for post emergent 
use in lentil and herbicides should only be applied in strict adherence to label directions. 
 
Row spacing and stubble 
G. Riethmuller, Department of Agriculture, Western Australia 
Lentil row spacing has not been thoroughly investigated in low rainfall areas of WA.  In one row 
spacing experiment, the plants lodged more in 230 mm rows than 180 mm rows.  Given that growers 
are moving towards wider rows to handle stubble better and for more effective weed control in wheat 
(Treflan), it is important to evaluate how lentils perform when grown with this management. 
This experiment is part of a long-term row spacing experiment that has had wheat, field pea, faba 
bean, chickpea and canola since 1987.  The experiment has 90, 180, 270 and 360 mm row spacings 
with and without (burnt) stubble.  The retained stubble treatments have out-yielded the burnt 
treatments over the last nine years due to the better soil structure and other factors. 
The treatments were sown on 20 June with 84 kg/ha of Cassab lentils and 30 kg/ha of DAP banded 
below the seed (two passes on 90 mm spacing) with a no-till systems approach with all non sowing 
tines removed.  The DAP was banded below the seed by using two tines in line with 75 mm wide steel 
points for penetration with narrow John Deere boots for all treatments.  All treatments were followed by 
Phoenix rotary harrows at 35 degrees with attached car tyre roller in one pass.  It was thought banding 
would reduce possible fertiliser toxicity effects that may be important in the wider rows.  The soil was 
just moist at seeding, but drying.  Sowing depth was increased to place the seed in moist soil.  The 
seed depth was slightly deeper on the 270 mm spacing (Table 29). 
The emergence was very good with most seed germinating.  The seed rate was chosen assuming 
60% field emergence, as with wheat, but the field emergence was virtually 100%.  The 270 mm 
spacing had a slightly lower emergence than the other treatments (Table 29).  This may have been 
due to the slightly deeper sowing depth. 
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The 360 mm rows appeared to grow taller at around 180 mm high, but since the rotary harrows did not 
completely fill the trench left by the seeding tine the effective harvest height was about the same as 
the shorter (around 130 mm) 90 mm row spacings.  The yields showed the retained stubble treatments 
averaged 45.5 kg/ha less than the burnt stubble.  This was due to a lot more ryegrass in the stubble 
plots.  Light rainfall events germinated ryegrass seed that was not burnt in the stubble plots.  Burning 
was effectively a good tool to reduce ryegrass in 2002.  The experiment needs to be repeated with 
higher yields to be relevant to the industry. 
 
Table 29. Seed depth (mm), plant density (plants/m2) and seed yield (kg/ha) of lentil at Merredin 
Treatments Seed depth1 plants/m2 2 Seed yield 
Stubble Burnt     
1.    90 mm rows 61.0 201 82.8 
2.  180 mm rows 67.0 199 87.9 
3.  270 mm rows 72.5 179 71.6 
4.  360 mm rows 75.8 194 80.6 
Burnt mean 69.1 193 80.7 
Stubble Retained    
5.    90 mm rows 67.8 199 28.7 
6.  180 mm rows 60.7 180 30.5 
7.  270 mm rows 75.2 167 34.5 
8.  360 mm rows 64.3 199 46.9 
Stubble mean 67.0 186 35.2 
























cv%  14.6 8.5 20.2 
1 Seed depth from five random plants per plot. 




High values pulses for the high rainfall areas 
N. Poulish1, P. White1,2 and K. Siddique1,2 
1Department of Agriculture, Western Australia 
2CLIMA, The University of Western Australia 
High value pulses have shown potential as viable rotation crops in high rainfall areas of south WA, 
particularly as ‘break’ crops in vegetable or other cropping rotations.  During 2000, several farmers 
with a keen interest in developing further high value cropping options, participated in a trial at 
Kendenup to evaluate the performance of these species in a broadacre farm environment.  
Unfortunately the trial site was flooded after sowing and effected by drought later in the season.  The 
trial was repeated at Williams in 2001, but an infection by field pea bacterial blight forced the 
destruction of the field pea plots, reducing the value of the trial.  Despite these problems, the 
Marrowfat pea variety Primo has been accepted by some growers in the south-west and seed 
producers are now trying to establish a marrowfat pea industry based on this variety. 
A trial was conducted in 2002 at Williams to evaluate the potential of high value pulses in the high 
rainfall zone, and to compare the performance a range of new Marrowfat pea varieties with Primo 
(Table 30). 
 
Table 30. Seed yields (kg/ha), mean seed weight (msw, g) and disease score of high value pulses at 
Williams 
Variety Type Seed yield msw Disease score1 
Helena Dun field pea 1397 0.16 3.0 
Parafield Dun field pea 1050 0.19 3.0 
Snowpeak White field pea 1016 0.17 2.7 
Primo Marrowfat pea 953 0.26 2.3 
Big Daddy Marrowfat pea 868 0.30 2.7 
Samson Marrowfat pea 792 0.27 2.0 
Supra Marrowfat pea 658 0.26 2.3 
Kaniva Kabuli chickpea 470 0.38 1.3 
Excell Blue field pea 469 0.16 4.3 
Sona Desi chickpea 418 0.18 1.0 
Fiesta Faba bean 412 0.60 1.0 
G846-3-9 Kabuli chickpea 322 0.46 2.7 
Lupini Bitter albus lupin 156 0.50 1.0 
Aquadulce Broad bean 135 0.91 1.0 
LSD 5%  224 0.045 0.95 
Cv%  20 8 26 
1 1 = no disease to 9 = dead. 
The experiment used a randomised complete block design with three replicates.  Weeds, diseases 
and insects at the site were minimal.  Rainfall was below average and spring conditions were hot and 
dry.  Blackspot disease occurred on all field pea plants, however symptoms were not severe.  Plants 
matured rapidly in early November, which caused bleaching of a high proportion of the marrowfat pea 
seeds. 
Field peas (dun types, white and marrowfat) generally produced the greatest seed yields.  Amongst 
the marrowfat peas, Primo, Big Daddy and Samson, all produced similar yields, but the seed size of 
Big Daddy was greater than that of Primo.  The yield of the non-field pea species was generally 
disappointing in 2002 and unlikely to be profitable.  These results indicate that marrowfat pea appears 
to be the species with the greatest potential for a high value pulse for high rainfall regions of the south 
west of WA.  Further work is needed to determine whether seeds can be produced with consistent size 
and colour suitable for premium markets. 
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Alternative Rhizobium inoculant carrier technologies 
J. Howieson and R. Yates, Centre for Rhizobium Studies (CRS), Murdoch University 
Until recently, rhizobial research in southern Australia has seen a substantial effort in selecting 
Rhizobium strains with greater edaphic survival, in particular, the adaptation to low pH soils.  This has 
delivered rhizobial inoculants of very high quality to farmers.  Our research has now focused on 
improving the way in which the inoculum is introduced to the soil.  The alternatives to traditional peat 
slurry inoculants include liquid and granule formulations (peat- or clay-based), which are only very 
early in their development within Australia.  
Death of the Rhizobium on seed occurs rapidly from environmental stresses after inoculation with 
peat-based formulations.  Inoculated seed should be sown within 48 hours.  Compounding the rapid 
death rates, particularly with pulses, is the toxicity produced from the fungicide dressings also on the 
seed.  Granules can give farmers greater options around sowing time in the sense that the seed does 
not need to be inoculated and sown with stringent timing.  
The pre-inoculation handling of the peat-based granules is very similar to the peat inoculant in that 
they require refrigeration and have a one-year expiry date.  In comparison the clay-based granules 
may provide a more robust product with storage at room temperature and longer shelf life.  Future 
development may even enable dry sowing of legumes with the clay-based granules because the 
granules are air dried and therefore sitting in a dry soil does not damage them. 
In WA, faba beans are the first of the pulses to be sown each season, and are therefore the most likely 
to be sown into marginal moisture.  A faba bean experiment was sown at Nyabing on the 7 June 2002 
into soil with marginal moisture (Table 31).  The peat-slurry treatment was exposed to a 48 hr delay in 
sowing to reproduce a common stress scenario. Results indicated that the peat- and clay-based 
granules could be an effective alternative carrier of Rhizobium inoculants.  Experimentation will 
continue in 2003. 
 
Table 31. Nodulation scores (rating 0-5) of faba bean (Fiesta) weeks after sowing 




Uninoculated 0.9 0.25 
Liquid inoculant 1.7 0.80 
Peat-based slurry 2.2 0.40 
Clay-based granules 2.7 0.25 
Peat-based granules 3.4 0.40 
 
Time of harvest for improved seed yield and quality of pulses 
G. Riethmuller and R. French, Department of Agriculture, Western Australia 
Lentil and field pea desiccation has shown to increase yields and improve seed quality in 2001 at 
Merredin.  An experiment in 2001 showed lentil and field pea seed quality was reduced if the seed 
dried too much in the field.  There was around 1% unhydrated lentil seed when harvested at 15% seed 
moisture compared to around 9% unhydrated seed when harvested at 9% seed moisture.  Parafield 
field peas had 31% unhydrated seeds at 16% moisture, but 71% unhydrated seeds at 8% seed 
moisture.  Dundale had 42% unhydrated seeds at 16% moisture and 52% unhydrated seeds at 8% 
seed moisture.  Clearly, harvesting earlier gives better seed quality and desiccation allows earlier 
harvesting. 
The aim of this work is to investigate the effect of the timing of desiccation on the yield and seed 
quality of lentil and field pea.  Treatments included two species; Digger and Cassab lentil and 
Dundale, Helena and Parafield field pea with five times of desiccation:  last flower stage, 25% brown 
seed, 50% brown seed, 75% brown seed and no desiccation. 
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A randomised block design with buffers between every second plot was used, since harvest is usually 
6 to 10 days after desiccation and unharvested field peas can be affected by wind moving harvested 
material from plots nearby.  Plots were sown to achieve 120 and 50 plants/m2 for the lentil and field 
peas, respectively.   
The lentil yields were very low due to the dry season, but it appeared around 75% brown seed was the 
best time to desiccate (Table 32.).  The seed samples are yet to be analysed for green cotyledons, but 
visual green seed were present in samples desiccated earlier than 50% brown seed. 
 












Harvest date 24 October 28 October 30 October 4 November 7 November 
Cassab 16.2 26.6 26.2 34.2 34.7 
Digger 26.2 31.5 33.6 34.4 31.5 
LSD 5%  variety ns   
  desiccation 6.74   
  var. x desicc ns   
cv%  22.2    
The field pea yield was also poor and there was little effect of time of desiccation, although this may be 
due to the large variability in the experiment.  However, Helena yielded 24% and 218% higher than 
Dundale and Parafield, respectively (Table 33).  Parafield was longer in maturity, so suffered in the dry 
season.  The field pea seed samples are yet to be analysed for green cotyledons. 
 












Harvest date 24 October 28 October 30 October 4 November 7 November 
Dundale 185 206 206 192 185 
Helena 214 253 250 245 214 
Parafield 121 101 106 119 121 
LSD 5%  variety 24.3   
  desiccation ns   
  var. x desicc ns   
cv%  20.7    
 
Phosphorus and zinc responses in pulses 
S. Loss1, Z. Rengel2, B. Bowden3, M. Bolland3 and K. Siddique4 
1Wesfarmers CSBP 
2Soil Science and Plant Nutrition, The University of Western Australia 
3Department of Agriculture, Western Australia 
4CLIMA, The University of Western Australia 
It has taken a huge number of trials and many years to develop the current fertiliser recommendation 
systems for cereals, lupins and pastures, and this work was mainly conducted on sandy acid soils.  
Similar recommendation systems are in demand for new crops such as pulses grown on fine-textured 
neutral to alkaline soils.  In 1999, the GRDC funded a joint project between Wesfarmers CSBP, The 
University of WA and The Department of Agriculture, WA, to examine the nutritional requirements of  
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pulse crops, with emphasis on phosphorus (P) and zinc (Zn) for field pea, faba bean and chickpea.  
The three year project aimed to improve our knowledge of pulse P and Zn nutrition while these pulse 
industries were in the early phase of development. 
Several field trials were conducted from 1999 to 2002 to compare P responses of field pea, faba bean 
and chickpea with those of wheat, and to examine the residual benefits of the P application in the 
second year.  By calibrating the response of pulses to wheat we could use this information to extend 
our recommendations to other regions and environments, and thereby develop modified fertiliser 
recommendation systems for pulses in a resource-efficient manner and over a short time frame.  
Unfortunately, only limited useful data were generated from the field trials because of excessive 
rainfall in May 1999 which delayed sowing, dry seasonal conditions in subsequent years (2000-02) 
and problems with weed control.  The one trial conducted in 2002 at Wongan Hills was subject to very 
dry seasonal conditions, and produced wheat and field pea yields less than 300 kg/ha. 
Preliminary research by the Department of Agriculture showed that faba bean, field pea and lentil are 
more responsive to P application than chickpea or albus lupin.  Trial results at Mingenew in 1999 
showed good yield responses to P in field pea and faba bean, but not chickpea (Figure 5).  The 
unresponsiveness of chickpea is believed to be related to the excretion of organic acids from its roots.  
These acids (similar to those excreted from chickpea leaves) are capable of solubilising soil-bound P 
normally unavailable to most plants, and hence, chickpea is better able to ‘mine the P in the soil bank’.  
In the same trial wheat also showed small responses to P application.  Similarly, the Department of 
Agriculture later showed in several trials in 2001 that field pea can be more P responsive than wheat. 
Zinc responses in pulses were also examined in field trials during the project. Zinc is the trace element 
most likely to be deficient for pulses on alkaline soils as it becomes less available to plants as the soil 
pH increases.  Although pulse crops have a higher Zn requirement than cereals, they tend to produce 
lower yields, so the amounts of Zn removed in the grain are likely to be similar.  At Calingiri in 1999, 
field pea and faba bean, but not chickpea, showed good responses to Zn application (Figure 6). 
Responses to Zn applications are more often reported in the Eastern States where field pea and faba 
bean are grown more widely than in WA.  The organic acids excreted by chickpea roots may also 
make Zn more available, hence there are few reports of Zn responses in chickpea in other growing 
regions of the world.  Applications of Mancozeb (Dithane) for Ascochyta control in chickpea contain 
sufficient quantities of Zn to overcome any likely deficiencies. 
 
Figure 5. Seed yield response of pulses and wheat to P application on a heavy red clay at Mingenew 





























Figure 6. Spring biomass responses of pulses to Zn application on a brown gravelly loam at Calingiri 
(pH = 6.0) in 1999. 
We conclude that field pea and faba bean can be more P responsive than wheat, when grown under 
conditions of high yield potential. In contrast, chickpea is much less responsive to P applications than 
wheat.  Cases of Zn deficiency in pulses are likely to be rare in WA, given previous applications of 
trace element fertilisers to most soils.  As is the case with P, chickpea appears particularly efficient at 
taking up Zn from the soil. 
 
Robust protocols for doubled haploid production in field pea and chickpea 
J. Croser and K. Siddique, CLIMA, The University of Western Australia 
The development of homozygous, true-breeding individuals is one of the most time consuming 
aspects of breeding self-fertilising species such as chickpea and field pea, commonly taking up to six 
generations.  One method of accelerating this process is by the utilisation of haploid plant material.  
Haploid plants can be produced in vitro directly from the male or female gametes without fertilisation.  
When the chromosome complement is artificially doubled, these hemizygous haploid plants having 
only one allele per locus become fertile doubled haploid (DH) plants, which are instantly and 
completely homozygous at each locus.  These DH plants can then be increased and used immediately 
as varieties or, more commonly, used as inbred material for crossing or molecular mapping programs.  
Development of DH populations via anther or microspore culture has found practical application in the 
breeding of many crop species, especially those in the Gramineae and Solanaceae families, but the 
technique has yet to be successfully applied to cool season grain legumes. 
Australian and Canadian researchers have been working on developing protocols for DH production 
via isolated microspore culture in field pea and chickpea.  Promising progress has been made toward 
identifying responsive genotypes and developing protocols for the production of early-stage embryos 
from isolated microspores in both species (Figure 7 and 8).  To continue this work, an international 
collaboration between researchers from CLIMA and The University of Saskatchewan (CDC) has been 
established via the GRDC funded project ‘International collaboration for the development of robust 
protocols for doubled haploid production in field pea and chickpea’.  Research is underway in this 
project, which started in late October 2002.  Researchers at the South Australian Research and 
Development Institute (SARDI) will also collaborate via a second GRDC funded project ‘Doubled 





















Figure 7. Dividing, multinucleate chickpea microspore (left) and symmetrically dividing field pea 
microspore (right) (Photos courtesy Dr M. Lülsdorf, CDC). 
Figure 8. Microspore-derived globular stage chickpea embryo (left) and microspore-derived 
cotyledonary stage embryo of field pea (right, photo courtesy Dr M. Lülsdorf, CDC). 
The CLIMA/UWA project aims to develop doubled haploid breeding populations from field pea and 
chickpea via isolated microspore culture. Current and future research is focused on overcoming 
barriers to further development and regenerating plants from the microspore-derived embryos.  It is 
anticipated this project will lead to the development of protocols to routinely produce doubled haploid 
material in both field pea and chickpea. 
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DEMONSTRATION OF PULSES  
IN THE FARMING SYSTEM 
Field pea and lentil on clayed sandplain 
M. Seymour, Department of Agriculture, Western Australia 
In recent years farmers on deep sandplain soils have been claying paddocks to alleviate non-wetting 
soil characteristics.  Historically lupins have been the only suitable legume crop for these deep soils 
and the reliance on one crop is of concern to growers.  Given the increase in the soil clay content and 
pH through the addition of clay material, there is a question about the suitability of these soils for pulse 
species.  The main species of interest are field pea, kabuli and desi chickpea, faba bean and lentil.  
However, evaluation was limited to lentil and field pea in 2002 (Figure 9). 
Field pea and lentil plots (six replicates) were sown in a farmer’s paddock in Gibson, which had been 
clayed in autumn 2001 with 180 t/ha of clay material (70 t/ha of clay).  The site had also received 
1 t/ha of lime sand (autumn 2001) and 100 kg/ha superphosphate + 50 kg/ha muriate of potash 
(autumn 2002).  Despite the addition of clay, soil tests indicated that the site was relatively infertile with 
a low soil pH (4.7 at surface increasing to 6.6 at depth in CaCl2), potentially limiting to lentil growth. 
The site was sown on the 17 of June.  Difficulties at sowing resulted in low plant densities for both 
species.  Plant establishment was only 32 and 40 plants/m2 for field pea and lentil, respectively.  This 
was lower than the target 50 plants/m² for field pea and 120-150 plants/m² for lentil.  
 
Figure 9. Field pea and lentil plots on clay treated sandplain at Gibson. 
Given the low density and dry year, field pea performed surprisingly well with a yield of 1.0 t/ha.  The 
lentil crop was very short and was not able to be harvested with the farmer’s harvester with or without 
lifters, but a small area that was hand harvested produced a yield of 0.3 t/ha.  The surrounding lupin 
crop produced yields of approximately 2.0 t/ha. 
In 2003 the farmer will grow field pea on another paddock that has received similar clay treatment.  
The results of this and other field pea crop production on sandy soil types will be followed up in case 
studies.  Of particular interest will be the management of field pea stubble and risk of wind erosion on 
clayed and unclayed soils.  
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Field pea variety demonstration 
M. Harries and M. Blyth, Department of Agriculture, Western Australia 
Recently there has been increased interest in field pea as a low input cost, legume break crop.  This is 
a result of a number of positive developments in field pea agronomy:  
• New Varieties  -  Helena, Parafield and Dunwa are out-yielding Dundale by up to 15%. 
• Harvesting  -  Better, cheaper, more accessible harvest machinery options are on the market.  
These range from crop lifters as a cheap set-up through to flexi-fronts.  Grain recieval standards 
have changed with moisture increased to 14.0%.  This allows early harvest before equipment is 
needed for cereal crops and has increased quality and yields through reduced shattering and 
split seed. 
• Disease control  -  A predictive model for the control of black spot disease being ground 
truthed by the PASE to increase understanding of the spread of black spot and manage it better 
over large areas (across farms). 
• Herbicide resistance  -  Field pea cropping is a tool that can be utilised to combat herbicide 
resistant weeds.  Field peas are generally sown well after the break of the season to limit the 
development of fungal disease in the crop.  This is generally towards the end of the cropping 
program, which allows for good weed control in most seasons using chemical or cultural 
methods.  A range of herbicides can be used when growing the crop.  Trifluralin or Stomp® 
(group D), Diuron (group C), Spinnaker® and Raptor® (group B), Brodal® (group F), Metribuzin 
(group C), and a range of group A chemicals.  Field peas should be harvested early to allow for 
swathing or chemical desiccation with Gramoxone (group L).  This is an effective method to 
control seed set of late germinating or resistant weeds. 
Large-scale demonstration plots managed with grower machinery were sown at Wongoondy (near 
Mullewa) to demonstrate field pea management and the merits of newer varieties (Table 34).  Seed 
yields were poor at this site due to the dry conditions, and varietal differences were not significant.  
Nevertheless, there was a trend for the three new varieties of field pea (Parafield, Helena and Dunwa) 
to out-yield Dundale (Table 35), and growers should be considering these varieties in the future.  The 
new varieties are all under PBR and must be sourced from certified seed traders.  Seed can be 
bulked-up on farm.  These large-scale trials will be continued in 2003. 
 
Table 34. Site and trial details of field pea demonstration trial at Wongoondy 
Soil type Red loam pH 6.0 H2O, increasing with depth 
Sowing date 28 May 2002 
Seeding rate Small seeded varieties Helena and Dundale at 100 kg/ha 
Large seeded varieties Parafield and Dundale at 110 kg/ha 
Aim to achieve 50 plants per square metre 
Fertiliser  50 kg DAPZC below seed 
Paddock history  2001 Peaola, 2000 Wheat 
Herbicides Sprayseed® 1.0 litre before sowing. Raptor 35 grams post emergent 
 
Table 35. Plant density (plants/m2) and seed yield (kg/ha) of field peas at Wongoondy 
Variety Plants/m2 Seed yield Seed yield 
(% Dundale) 
Dundale 56 215 100 
Dunwa 52 252 117 
Helena 52 256 119 
Parafield 47 245 114 
LSD 5% - 75.2 - 
cv% - 16 - 
 
-54- 
The benefit of field peas compared to lupins 
R. Beermier, Department of Agriculture, Western Australia 
Field peas have gained increasing popularity amongst pulse growers in the past few years.  With the 
area of field peas growing and financial returns remaining stable, there is interest in growing field peas 
over a wider range of soil types.  Erosion risks and harvestability are the main constraints for field pea 
production on sandier soils that have been more traditionally sown to lupins.  This demonstration was 
established to quantify some of the benefits of lupin and field pea crops on a deep sandy soil, pH of 
5.0 (CaCl2) and to compare seed yields, nitrogen input and soil stability (erosion) under grazed and 
ungrazed conditions.  The trial was sown using farm machinery with large plots (12 m wide by 100 m 
long) and was located 30 km south east of Pingrup. 
Lupins were sown on 7 May following 30 mm of rainfall.  The site received only a further 11 mm 
between sowing and the 30 June.  Field peas were sown on the 31 May into a drying seedbed and 
were rolled with a tyre roller.  Field pea plant establishment was reduced due to limited soil moisture 
following sowing.  
A canola pickup front was used to harvest the field peas, which was very effective.  Snowpeak, a 
semi-leafless variety, was more upright at harvest, compared to Parafield.  Parafield, a conventional 
trailing type, lay quite flat on the soil surface at the time of harvest.  The lupins were harvested with an 
open front machine fitted with an air reel.  All plots were harvested on the same day.  Belara lupins 
performed better than Tanjil with earlier flowering, taller plants, greater seed yield and larger seed size 
(Table 36).  The field peas produced similar yields to Belara. 
The gross income figures showed that field peas were more profitable than lupins in this 
demonstration (Table 37).  Growing Tanjil lupins did not produce a profit whether the crop was grown 
from purchased seed or using on farm supplies.  Parafield field pea, which had cheaper seed to 
purchase, produced the greatest return.  However, additional harvesting risks and wear and tear on 
machinery need to be taken into account with a conventional, trailing type of field pea such as 
Parafield.   
The risks and factors associated with soil erosion are currently being measured under grazed and 
ungrazed conditions at the site.  The trial site will be sown to canola in 2003 with four N rates applied 
to determine the N input of each legume crop. 
 
Table 36. Plant establishment (plants/m2), time in days after sowing from sowing to 50% flower, seed 
yield (kg/ha), seed moisture at harvest and mean seed weight (msw, g/100 seeds) of field peas 
and lupin varieties at Pingrup  
Variety Plants/m2 50% flower Seed yield Moisture (%) msw 
Lupin cv. Belara  26 90 849 8.9 16.0 
Lupin cv. Tanjil  24 99 714 9.5 14.5 
Field pea cv. Parafield  20 99 795 9.4 21.3 
Field pea cv. Snowpeak  18 90 813 10.2 19.6 
LSD 5% 4 1 85 1.28 1.3 




Table 37. Gross margin1 calculations for field pea and lupin crops at Pingrup 
Costs/income 
Lupin2 Field pea 
Belara Tanjil Parafield3 Snowpeak4 
Gross income $229.10 $194.00 $274.00 $268.55 
- Variable costs $228.80 $242.40 $252.25 $265.70 
= Gross margin $0.30 $-48.40 $21.75 $2.85 
Gross margin 
with own seed 
$33.40 $-2.30 $52.55 $48.15 
1 Cash prices are based on an 8 week average between October 24 and December 12, 2002, delivered to  
 Fremantle.  Seed purchase prices included in variable costs (Belara - $620/t, Tanjil - $750/t,  
 Parafield - $670/t, Snowpeak - $800/t).  All varieties were sown at 100 kg/ha. 
2 Lupins = $289/tonne. 
3 Dun No. 1 grade field peas = $362/tonne. 




DISEASE AND PEST MANAGEMENT 
Ascochyta blight of chickpea 
B. MacLeod, Department of Agriculture, Western Australia 
The dry conditions experienced during the 2002 growing season throughout the agricultural area had 
a major influence on the productivity and disease development in chickpeas.  Ascochyta blight is 
spread within the crop canopy by splash during rain events, consequently disease development was 
limited during the mid-winter period.  However, there were adequate rains for trials at Mingenew and 
Northam to provide meaningful results. 
Since the outbreak of ascochyta blight in chickpea in WA, field experiments have been conducted to 
produce a fungicide management package for the susceptible chickpea varieties that were grown at 
the time.  This package has been shown to work well and relies on the use of the fungicide 
chlorothalonil applied four weeks after emergence then repeated at three week intervals, depending 
on rainfall zone and rainfall patterns.  
The trials which are reported here assessed three aspects of the integrated package recommended 
for the management of ascochyta blight in chickpeas.  These being, the influence of increased plant 
resistance on management practises, the potential for fungicide seed dressing to provide early 
disease protection, and further assessment of alternative fungicides to control ascochyta. 
 
Management of chickpeas with improved ascochyta resistance 
B. Macleod, A. Harrod, M. Harries and M. Blyth, Department of Agriculture, Western Australia 
Plant breeding work is currently concentrating on breeding and selecting varieties with improved 
resistance to ascochyta blight as well as increased yield.  The variety Howzat has been developed and 
released from eastern Australia and another line, FLIP94-508C, has been considered for 
commercialisation.  Meanwhile work in WA has identified three lines (WACPE 2075, WACPE 2078, 
and WACPE 2095) with good resistance to ascochyta blight and increased seed yield compared with 
Sona.  These newer, more resistant lines should require less fungicidal protection against ascochyta 
blight than Sona and the more susceptible varieties which dominated the industry prior to the outbreak 
of ascochyta.  The purpose of this experiment was to demonstrate that the level of resistance available 
in these lines will allow the use of fewer fungicide sprays (i.e. a cheaper control program) without 
compromising the robustness of the management package.  
Trials were established at three sites, Mukinbudin (L3) Mingenew (M1) and Northam (H3/M3).  The 
trial at Mukinbudin was sown on 7 June but failed due to the very dry conditions.  The trials at 
Mingenew and Northam were sown on 16 May and 6 June respectively, however, germination and 
emergence were slow.  Howzat seedlings appeared to lack vigour and these plots emerged more 
slowly resulting in final stand densities about half that of other lines.  Consequently the Howzat results 
are not reported here.  All seed was treated with P-Pickel-T.  Plots were inoculated with two infected 
pieces of stubble per plots (1.5 m wide and 20 m long) this is equivalent to a seed transmission rate of 
about 0.15%.   
Each variety received a full fungicide spray program of chlorothalonil, as a potential yield control, plus 
various two fungicide (chlorothalonil) spray programs.  All plots received the first fungicide spray, 
which is considered critical in the ascochyta management package. 
The new chickpea lines, except WACPE 2078 at Mingenew, yielded significantly more than Sona 
(Table 38).  Seed yield increases in excess of 25% were recorded in most instances, when disease 
was minimised by frequent fungicide applications (four sprays).  When only two sprays of fungicide 
were applied, all lines except FLIP 94-508C had significant yield losses at Mingenew.  At Northam, 
only WACPE 2078 suffered a yield decline in the two spray treatment when compared with the four 
spray treatment for the same variety.  These results indicate that WACPE 2078 is less tolerant of 
ascochyta blight infection than the other lines tested in these experiments. 
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The disease levels created in the Mingenew trial were much higher than we would ever hope to see in 
a grower’s crop with the equivalent of two infected seedlings in a plot (about 30 m2).  The disease 
levels in Northam trial were lower, probably in part due to the later time of sowing, and this effect was 
more indicative of the worst we would expect in a grower’s crop.  At Northam, the promising line 
WACPE 2075 yielded about 50% more than Sona, even where only two fungicide sprays were 
applied.   
 
Table 38. Final disease score and seed yield (kg/ha)of chickpea varieties in response to four fungicide 




(% of plot) 
Seed yield 
Final disease 
(% of plot) 
Seed yield 
WACPE 2075 4 Sprays (All spray)   10 732 
WACPE 2075 2 Sprays (Spray 1 & 2)   13 788 
WACPE 2075 2 Sprays (Spray 1 & 3)   16 651 
WACPE 2075 2 Sprays (Spray 1 & 4)   20 716 
WACPE 2078 4 Sprays (All spray) 23 480 12 668 
WACPE 2078 2 Sprays (Spray 1 & 2) 50 101 11 379 
WACPE 2078 2 Sprays (Spray 1 & 3) 55 127 19 376 
WACPE 2078 2 Sprays (Spray 1 & 4) 62 123 14 402 
WACPE 2095 4 Sprays (All Sprays) 22 621   
WACPE 2095 2 Sprays (Spray 1 & 2) 30 271   
WACPE 2095 2 Sprays (Spray 1 & 3) 17 469   
WACPE 2095 2 Sprays (Spray 1 & 4) 49 282   
Flip94 508C 4 Sprays (All Sprays) 17 531 11 707 
Flip94 508C 2 Sprays (Spray 1 & 2) 14 431 11 655 
Flip94 508C 2 Sprays (Spray 1 & 3) 11 582 11 794 
Flip94 508C 2 Sprays (Spray 1 & 4) 20 428 9 691 
Sona 4 Sprays (All Sprays) 28 427 10 492 
Sona 2 Sprays (Spray 1 & 2) 46 106 13 465 
Sona 2 Sprays (Spray 1 & 3) 40 240 14 448 
Sona 2 Sprays (Spray 1 & 4) 47 179 17 359 
LSD 5%  8 102 4 142 
1 Spray 1  -  16/7 Bravo at 2.0 litre/ha. 
 Spray 2  -    6/8 Bravo at 1.0 litre/ha. 
 Spray 3  -  23/8 Bravo at 1.5 litres/ha (flowering). 
 Spray 4  -  13/9 Bravo at 1.0 litre/ha (early podding). 
These trials indicate that the new chickpea lines, particularly WACPE 2075 have the potential to 
provide significantly increased profits for chickpea producers in medium to low rainfall areas, both 
through increased income and reduced costs of production.  Similar experiments will be conducted in 
2003 so that when these lines are released as varieties, growers will have robust ascochyta 




Chlorothalonil provides the most effective control 
B. Macleod, A. Harrod, M. Harries and M. Blyth, Department of Agriculture, Western Australia 
In the 2002 Crop Updates, we reported that a copper based fungicide achieved levels of control similar 
to that of 1.0-1.5 kg/ha of chlorothalonil (1.5-2.0 L/ha of 72% formulation).  During the 2002 growing 
season we further evaluated the copper product in trials sown with Sona chickpeas at Mingenew and 
Northam.  The aim of these trials was to determine a rate response relationship. 
All rates of the copper product performed very poorly at both sites and achieved less control of 
ascochyta blight than 1.6 kg/ha of mancozeb (2.0 kg/ha 80% formulation).  In the trial at Mingenew 
only the chlorothalonil and mancozeb plots produced any harvestable yield, and these yields were 
severely compromised by the high disease pressure produced from the copper fungicide plots and so 
are not reported.  The trial at Northam was not harvested due to the lack of disease control evident in 
the copper product plots.  No further product evaluations are planned for 2003.  Chlorothalonil is the 
most effective product for the control of ascochyta blight of chickpea and has also proven to be the 
most economic.  Mancozeb may cost less per application at the recommended rates, but chlorothalonil 
provides better disease control and therefore greater yields where disease is present. 
 
Importance of early sprays and value of seed dressing (post-emergence) 
B. Macleod and A. Harrod, Department of Agriculture, Western Australia 
The seed dressing P-Pickel T has been shown to provide some post emergence protection from 
disease to chickpea seedlings.  Some other triazol fungicides have greater systemic activity as seed 
dressings.  The aim of this experiment, conducted at Northam, was to determine if systemic 
seed-dressings provide sufficient protection against ascochyta blight to delay the first application of 
foliar sprays. 
In this experiment none of the seed dressings provided any post emergence protection to the 
seedlings (Table 39).  There was no reduction in disease score in any of the seed dressing treatments 
for any of the three times of first foliar fungicide application.  The disease levels were scored on three 
separate occasions.  These results do not prove that fungicide seed dressings never provide post 
emergence protection to seedlings, but they do show that growers cannot rely on that protection and 
should observe the foliar fungicide application times recommended in the current ascochyta blight 
management package.  We do not understand the environmental conditions under which seed 
dressing fungicides provide post emergent protection and as these interactions are likely to be 
complex, we do not propose to persue this work further. 
 
Table 39. Final disease score and seed yield (kg/ha) of Sona chickpea in response to fungicide seed 
dressing and first time of foliar fungicide application at Northam 
Treatment 
Final disease 
(% of plot) Seed yield 
Seed dressing   
Nil 16 336 
Triademinol (Baytan) 15 368 
Flusiazol (Nustar) 16 360 
Thiram + Thiabendazol (P-pickel T) 17 331 
Iprodione (Rovral) 16 364 
LSD 5% 3 (ns) 72 (ns) 
First fungicide application   
2 weeks after emergence 10 437 
4 weeks after emergence 13 400 
6 weeks after emergence 25 219 
LSD 5% 2 56 
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This trial has clearly illustrated that the first foliar fungicide application must not be applied later than 
four weeks after emergence, the current recommended time.  The disease level and yield loss 
increased a little between the first application (two weeks after emergence) and the second (four 
weeks after emergence), however there was a dramatic increase in disease and yield loss between 
the second and third (six weeks after emergence) fungicide spray.  
 
A windborne stage of ascochyta blight in WA 
J. Galloway and B. MacLeod, Department of Agriculture, Western Australia 
Ascochyta blight of chickpea, caused by Ascochyta rabiei, was confirmed on commercial crops in 
South Australia in 1995 but not in WA until 1998 when it was found in a seed crop in the northern 
agricultural region.  By the end of the 2000 growing-season the disease was identified in all the 
chickpea growing regions of the south-west of WA.  
In the Northern Hemisphere the sexual stage of ascochyta blight, known as Didymella rabiei develops 
on stubble after exposure to cold winter conditions.  Windborne spores (ascospores) are released in 
spring at the start of the growing season.  These are considered a major source of inoculum for 
primary infection of chickpea crops.  No scientific evidence had been published to confirm that 
windborne spores were forming in Australia.  Disease spread was thought to be by rain splash 
dispersed spores (conidia) formed on the stubble and carried over on infected seed.  In 2002, we 
reported the first record of the sexual stage (D. rabiei) of A. rabiei in Australia.  The implications of this 
discovery for the long distance dispersal and management recommendations for ascochyta blight are 
discussed. 
 
Discovery and identification of Didymella rabiei 
Stems from a chickpea crop naturally infected with A. rabiei during the 2001 growing-season were 
collected from Dowerin.  In April 2002, sub-samples of stubble with visible ascochyta blight lesions 
were placed in nylon mesh pockets on the soil surface at Pingrup, Esperance, Bakers Hill and 
Geraldton.  At fortnightly intervals from mid-May onwards the chickpea stubble was examined in the 
laboratory for the presence of D. rabiei ascospores by means of a wind tunnel.  On 10 July, 
approximately 1400 ascospores/g of chickpea stubble was trapped from the Pingrup sample.  
Inspection of the 20 pieces of stubble from the spore trap revealed the presence of fruiting bodies 
containing D. rabiei ascospores.  Ascochyta rabiei cultures grown from these ascospores were used to 
inoculate chickpea plants in the glasshouse, these subsequently developed typical ascochyta blight 
symptoms.  
 
Implications for management of ascochyta blight 
The sexual stage can play an important role in disease spread.  Ascospores are wind dispersed and 
are considered to be the main means (other than seed infection) by which long-distance spread of the 
fungus occurs.  Only low numbers of ascospore are being trapped from the samples relative to other 
ascochyta pathogens.  The highest number of ascospores produced from D. rabiei was only about 5% 
of the peak number produced from faba bean stubble by D. fabae incubated at the same site.  For 
ascospores to be a significant source of infection above a background of conidia on wind-blown trash, 
the number of ascospores produced from stubble would have to increase by at least two orders (x100) 
of magnitude. 
Unlike the Northern Hemisphere situation in which ascospores are released at the start of the growing 
season (spring), in WA the chickpea stubble has to be exposed to cold, moist conditions for 
ascospores to develop.  In the cooler southern chickpea growing areas the peak ascospore release 
will occur early in the growing season (early to mid July), whereas in the warmer northern areas the 
peak spore release will be one or two weeks later.   
We believe that the current management packages are already controlling disease initiated by seed 
borne and stubble borne conidia as well low levels of ascospores generated from stubble.  As more 
resistant chickpea varieties come into production, which may only require one or two early fungicide 
applications, fungicides may need to be applied at a time which will also give adequate protection 
against ascospore initiated infections. 
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Ascochyta disease of pulses 
Geographical location effects ascochyta spore maturation on pulse stubble 
J. Galloway and B. MacLeod, Department of Agriculture, Western Australia 
Ascochyta spore production from the previous seasons chickpea, field pea, faba bean and lentil 
stubble was measured using trap plants and wind tunnels.  The stubble was weathered under natural 
conditions at Yalanbee Research Station (CSIRO), Bakers Hill, WA.  These experiments were 
conducted over the past three seasons and established that blackspot of field pea is producing 
windborne ascospores through out the season.  On chickpea, faba bean and lentil stubbles 
(Ascochyta rabiei, A. fabae and A. lentis, respectively), a combination of conidia (rain-splash 
dispersed) and ascospores are produced.  The windborne ascospores are released in late June to 
early July.  Weather data collected from the experimental site has indicated that A. rabiei, A. fabae and 
A. lentis have winter chilling requirements for the formation of ascospores.  
This chilling requirement has regional implications.  It suggests that in areas such as the great 
southern and south east, with cooler winters, that ascospore production (and hence long distance 
spread) may occur sooner in the season.  
During 2002, the effect of geographical region on spore maturation and release was investigated at 
four sites in the wheatbelt.  Field pea, chickpea and faba bean stubble was collected after harvest in 
2001 and samples with visible stem lesions were placed in nylon mesh pockets (lentils were not 
included due to lack of infected crops in 2001).  These pockets were placed on the soil surface at 
Bakers Hill (near Northam), Esperance, Pingrup and Geraldton in early April and left to weather.  At 
fortnightly intervals samples of stubble from each location was sent to Northam and were assessed for 
spore release potential using purpose built wind tunnels fitted with rotor rod spore traps. 
Measurable differences between the sites were recorded.  Spore release tends to occur later in the 
Geraldton area compared with the cooler southern sites. 
It is apparent that peak blackspot ascospore production is occurring a fortnight later in the Geraldton 
region than in the Northam area (Bakers Hill) (Table 40).  It appears that peak spore release occurred 
at Esperance and Pingrup even earlier, prior to 16 May.  A model is currently being developed to 
predict when spore maturation will occur; it is envisaged that this will help with time of sowing 
decisions. 
 
Table 40. Effect of geographic location on ascospore production of Mycosphaerella pinodes (blackspot) 
on the previous season’s field pea stubble 
Date (2002) Bakers Hill Esperance Geraldton Pingrup 
16 May 96231 5779 30303 15786 
29 May 7682 4551 71680 4241 
12 June 9851 5609 9231 10290 
26 June 2929 4000 6798 10833 
10 July 222 2500 3669 5245 
24 July 966 1889 207 3605 
  8 August 6207 0 34 329 
21 August 0 - 50 1888 
Winter chilling is required for the production of ascospores for ascochyta blight of faba bean 
(Figure 10).  It is apparent that more ascospores are produced in the cooler areas than in the warmer 
Geraldton area.  This means that in the great southern production areas there is more inoculum for 
primary infection and a longer post infection period for secondary spread of the disease.  This helps to 
explain why ascochyta blight of faba beans is more likely to be yield limiting in the southern areas than 
in the northern agricultural region.  
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Relatively low numbers of ascospores are produced on chickpea stubble (Figure 11) and require 
winter chilling for the peak production.  More ascospores are produced in the cooler areas than in the 
Geraldton area.  The implications of the production of these spores are discussed in the following 
section on ‘A windborne stage of chickpea ascochyta blight in WA’. 
Figure 10. Effect of geographic location on ascospore production of Didymella fabae (ascochyta blight 
of faba bean) on the previous season’s faba bean stubble. 
 
Figure 11. Effect of geographic location on ascospore production of Didymella rabiei (ascochyta blight 


































































































Blackspot of field pea 
Rapid recurrent selection to improve resistance to black spot 
C. Beeck1, J. Wroth1, W. Cowling1 and T. Khan2 
1Plant Science, The University of Western Australia 
2Department of Agriculture, Western Australia 
Blackspot (Mycosphaerella pinodes) is the most damaging disease of field pea in the world and 
impacts heavily on yield and seed quality on the Australian crop (Figure 12).  Blackspot has become 
an established disease in all field pea growing regions of Australia and there is limited disease 
resistance in commercial varieties.  The disease is currently controlled through robust crop 
management packages, including sowing time, rotation, distance from previous field pea crops and 
improved high yielding varieties.  Due to high field pea prices, the lack of disease resistant varieties in 
other pulse species (faba bean and chickpea) and the need for more legume crops for the medium to 
heavy soil types, interest in field pea has escalated.  To allow for further adoption and expansion of 
the field pea area, the availability of new varieties with blackspot resistance is desirable.  Disease 
resistant varieties would allow for greater flexibility in sowing time and paddock selection. 
Pea breeding in the past has focused on finding major gene resistance.  To date this pursuit has been 
unsuccessful, because of the polygenic nature of resistance inheritance.  Therefore, this study will 
focus on using recurrent selection to exploit resistance genes in a population and concentrate them 
into elite progeny.  The project will evaluate a wide variety of germplasm from both Australia and 
overseas.  The process of recurrent selection will also allow for other traits, such as stem strength, to 
be improved.  New quantitative methods will be devised to assess stem strength using physical 
measures from excised stem sections. 
The project will progress breeding populations through S2 recurrent selection and develop germplasm 
with improved disease resistance and stem strength for the Australian field pea industry. 
 




Survival of blackspot on old field pea stubble 
J. Galloway and B. MacLeod, Department of Agriculture, Western Australia 
Field pea stubble naturally infected with blackspot (Mycosphaerella pinodes) was collected in 1999 
and 2000.  The stubbles have been placed under wire mesh in a paddock near Northam and have 
been allowed to weather naturally.  During each of the subsequent pea growing seasons the stubbles 
have been sampled regularly and their spore production capacity determined using purpose built wind 
tunnels fitted with rotor rod sore traps.  Trap plants placed next to the stubbles have also been used to 
quantify the infectivity of the stubbles at weekly intervals throughout the growing season.   
Blackspot remained viable on second year field pea stubble (18 month old) and initiated disease in 
trap plants (Table 41).  Spore production was reduced by about 95% (mean of results from1999 and 
2000 stubbles) compared with spore production from first year stubbles.  When selecting paddocks for 
planting peas it is recommended that the current season’s crop is separated from the previous 
season’s pea paddock by at least 500 m, with the distance being increased for paddocks downwind of 
the previous seasons paddock.  For second year stubbles it should generally be safe to plant adjacent 
to these stubbles on the up-wind side, but do not plant into these stubbles.  A separation of 50 metres 
should be observed on the downwind side of these stubbles.  
The spore production from third year (30 month old) and older stubbles is currently under 
investigation.  However, the proper interpretation of spore production from older stubbles will need to 
be interpreted in conjunction with measurements of the amount of stubble remaining on the soil 
surface following a range of paddock management scenarios. 
The spore load produced by pea stubbles from the previous season and two and three years prior, 
has been incorporated into the blackspot spread model developed by Dr Moin Salam.  The model is 
run with local weather data and will be used to predict the risk of infection from paddocks with stubble 
of different ages. 
 





Ascospore/g of stubble 
2001 
(2nd year) 
Ascospore/g of stubble % Reduction 
May 9635 250 97 
June 2076 186 91 
June-July 11694 520 96 
July 16035 0 100 
August 1532 35 98 
Mean reduction - - 96 
 
Blackspot spores mature earlier in the southern regions 
M. Salam, J. Galloway, A. Diggle and B. MacLeod, Department of Agriculture, Western Australia. 
Experiments are being conducted to gain a better understanding of the fungus that causes blackspot 
in field pea (Mycospharella pinodes).  The fungus survives on infected field pea stubble from one 
season to the next.  During autumn and/or winter, spores start to release from matured fruiting bodies 
on the stubble.  The spores are then dispersed by wind to growing field pea plants, which become 
infected.  On-going field research (GRDC Project DAW 619 and 00023) show that the timing of onset 
of fruiting bodies maturity differ from one year to another and may vary by as much as one month at 
one site.  Available literature on this disease and other similar diseases indicate that environmental 
factors, such as temperature and moisture, govern this maturity process.  For this reason, the timing of 
maturity of fruiting bodies would be expected to differ across the diverse agricultural regions of WA. 
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The ‘Blackspot Appraisal’ model has been developed to understand the mechanisms controlling onset 
and progression of maturity of blackspot fruiting bodies, and spread of the disease on a regional scale.  
In this paper, we test the model’s ability to predict maturation process of blackspot spores, with 
multi-year field observations from one location.  We then apply the model to estimate variability in the 
timing of blackspot maturity at other regions. 
 
The model 
Predicting onset of perithecia maturity:  Each day following harvest of field peas is classified as either 
favourable for perithecia maturity or not.  A day is favourable for perithecia maturity if the daily 
minimum temperature is less than a temperature threshold.  A running total of favourable for perithecia 
maturity days are maintained.  The date when a specified total of days that are favourable for 
perithecia maturity is reached is used as an estimator of the date of onset of perithecia maturity. 
Predicting progression of perithecia maturity:  Once it starts, the perithecial maturity is assumed to 
progress according to a Beta-distribution.  The maturity progression is suspended if the daily minimum 
temperature exceeds the threshold (already mentioned) or if rainfall in the last week is below a 
threshold. 
 
Model testing and simulation 
The model was tested with three years (2000-2002) data for experiments conducted in Northam.  To 
simulate regional and seasonal effects, the model was run using weather data for Mingenew, 
Merredin, Northam and Scaddan for 1998-2002 seasons.  In general, the model’s predictions agreed 
well with observed date of onset of perithecia maturity in all three years (Figure 13a).  The progression 
of perithecial maturity was also well captured by the model (not shown). 
The simulation results, averaged over 1998-2002, show that the onset of fruiting bodies maturity 
occurred earlier in Scaddan (~ 9 March) followed by Northam (~ 25 April), Merredin (~ 6 May) and 
Mingenew (~ 28 May) (Figure 13b).  During the five years, there was considerable season-to-season 
variation at all the locations (20, 28, 41 and 37 days in Scaddan, Northam, Merredin and Mingenew, 
respectively). 
It appears that blackspot fruiting bodies mature early in the south because of more favourable 
temperature conditions.  By the time of emergence of field pea seedling in the south, much of the 
ascospore shower is completed.  In contrast, the crops in the north are likely to be exposed to most, if 
not all, of the ascospore shower as onset of maturity is later.  As blackspot incidence is largely 
dependent on the exposure of crops to spores, prediction on the timing of spore production can assist 
in making strategic decisions about disease management. 
Figure 13. a.  Predicted and observed date of blackspot fruiting bodies maturity in Northam during 
2000-2002; and  b.  Simulated date of onset of blackspot fruiting bodies in four agricultural 












































































































Viruses in pulses 
Early insecticide application suppresses spread of Beet Western Yellows virus 
in field pea 
R. Jones, B. Coutts and L. Smith, Department of Agriculture, Western Australia and CLIMA, The 
University of Western Australia 
Beet western yellows luteovirus (BWYV) is transmitted mainly by the green peach aphid (GPA).  In the 
grainbelt of south-west Australia, aphids spread BWYV to canola, field pea and other grain legume 
crops from infected weeds, especially wild radish.  In surveys in 1999, BWYV infection was 
widespread throughout the grainbelt, being found infecting 56% of commercial field pea crops 
sampled.  Overseas, there is no information on yield losses caused by BWYV in field pea, but another 
luteovirus, bean leaf roll virus, that was first found in south-west Australia recently, causes major 
losses.  No quantitative data on control measures or yield losses have been collected for either virus 
infecting field pea in Australia. 
In the 2002 growing season, at two Department of Agriculture Research Station sites (Badgingarra 
and Avondale), two field experiments were conducted with BWYV and field pea cv. Dundale.  
Insecticide treatment was a combined spray with alpha-cypermethrin (Fastac at 500 mL/ha) and 
imidacloprid (Confidor at 170 mL/ha).  The latter was included because it is effective against 
insecticide-resistant GPA while the former is an anti-feedant that works well in controlling other 
luteoviruses in cereal crops.  To ensure early BWYV spread and high final incidences of infection, 
small numbers of canola plants infected with BWYV and infested with GPA were introduced into plots 
in each experiment.  Insecticides were applied at emergence and then after 4, 8 and 12 weeks post 
emergence.  Aphids were counted before and after spray applications.  Each plot was sampled 
fortnightly to determine BWYV incidence and the samples tested by tissue print immunoassay using 
BWYV-specific antiserum.  
In plots with infector plants but without insecticide, BWYV spread caused pale plants with decreased 
vigour, sometimes associated with reddening or almost symptomless infection, and infection incidence 
reached 54% (Avondale) and 67% (Badgingarra) of plants (Table 42 and Figure 14).  Foliar sprays at 
emergence and again after four weeks diminished BWYV incidence by 81-89% compared to the 
incidence in plots sprayed at 8 and 12 weeks.  There was considerable spread to plots without infector 
plants or insecticide treatment.  When seed yield data were analysed, there were no significant 
differences between the different treatments. 
 
Table 42. Controlling BWYV in field pea using insecticides 
Treatment 








Sprayed at emergence 4, 8 and 12 
weeks + infector plants 
62 14.53 a 188 a  9 17.6 a 310 a 
Sprayed at emergence 4, 8 and 12 
weeks - infector plants 
7 15 a 140 a  9 17.3 a 161 a 
No sprays - infector plants 44 41.2 b 831 b  40 38.9 b 984 b 
Sprayed at 8 and 12 weeks + infector 
plants 
55 47.7 bc 1396 c  49 44.6 b 2041 c 
No sprays + infector plants 67 55 c 1402 c  54 47.4 b 1929 c 
LSD 5%  9.47  270.6    10.99  529.1  
Significance (28 df)  P < 0.001 P < 0.001   P < 0.001 P < 0.001 
1 AUPPC = Area Under Pathogen Progress Curve. 
2 Values are final % incidence of BWYV infection, determined by tissue printing serology. 
2 Values in BOLD are angular transformations on which statistical analyses are based. 
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Figure 14. Effect of insecticide application on the spread of BWYV in field pea experiments at Avondale 
and Badgingarra (A  -  Sprayed at emergence 4, 8 and 12 weeks + infector plants, B  -  Sprayed 
at eight and 12 weeks after emergence + infector plants, C  -  No sprays + infector plants), 
D  -  No sprays - infector plants, and E  -  Sprayed at emergence 4, 8 and 12 weeks - infector 
plants.  Insecticides:  alpha-cypermethrin (Fastac at 500 mL/ha) and Imidacloprid (Confidor 
at 170 mL/ha). 
This research shows that, when GPA arrive in field pea crops just after emergence and start to spread 
BWYV early, early control of GPA and BWYV with insecticide diminished virus spread dramatically, so 
this is the critical period for control.  Although virus incidence in plots receiving no insecticide reached 
54% and 67% of plants at the two sites, these levels of partial plot infection did not diminish field pea 
seed yields significantly.  Whether higher infection levels would do so remains to be seen  -  the same 







































Insect pests and nematodes 
Incorporation of pea weevil resistance from Pisum fulvum into field pea 
O. Byrne1  and D. Hardie2 
1CLIMA, The University of Western Australia 
2Department of Agriculture, Western Australia  
Pea weevil resistant plants were derived from a cross between the white flowered field pea variety 
Pennant (Pisum sativum) and the wild species, P. fulvum (Accession ATC113).  Resistant lines from 
this cross were advanced to F5 and ‘backcrosses’ made between three F2-derived F5 lines and 
Helena, a WA adapted dun pea.  In total 6,500 BC1F2 seeds were produced, which are now available 
to the WA Pea Breeding Program for further field assessment.  
In 2001-2002, a sub sample of the BC1F2 population was screened for pea weevil resistance using an 
in-situ pod bioassay.  From a total of 149 BC1F2 plants, five were100% resistant, 45 were 100% 
susceptible and 99 plants showed varying response (1-99% susceptible) (Figure 15). 
 
Figure 15. Inheritance of pea weevil resistance in BC1F2 lines. 
A range of phenotypic traits was also measured on the BC1F2 plants including flower colour, flowering 
time, node of first flower, basal flowering, basal branching, pod number, seeds/pod, seed size, shape 
and colour.  
Seed size in the original resistant and susceptible parents was 60 mg and 220 mg respectively.  Seed 
size has increased from 120 mg in the first cross (F2) to 150 mg in the F2 backcross.  F3 seeds from 
three resistant BC1F2 lines have been further selected and ‘backcrossed’ into the dun pea, Dunwa in 
late 2002.  A selection of the 55 BC2F1 seeds from this backcross will be grown out in 2003. 
DNA was also extracted from 160 BC1F2 plants, which will be used in validation studies for a set of 
molecular markers developed from the AFLP (amplified fragment length polymorphism) technique.  
Successful markers will be used to screen for pea weevil resistance in successive generations.  The 
combination of selecting for pea weevil resistance, scoring for phenotypic traits in addition to molecular 
marker profiling should accelerate the selection and introgression of the resistance trait into adapted 
































Resistance to Helicoverpa in wild species of chickpea 
J. Ridsdill-Smith1, H. Sharma2 and K. Mann1 
1CSIRO Entomology, Western Australia 
2 ICRISAT, Hyderabad, India  
Cotton bollworm (Noctuidae:  Helicoverpa armigera) is a major pest of chickpeas in India and other 
parts of southern Asia and Australia.  Native budworm (Noctuidae:  Helicoverpa punctigera) is an 
important pest of chickpeas in southern Australia.  While host plant resistance is considered a very 
desirable management option, so far the levels of resistance found in domesticated chickpea (Cicer 
arietinum) are low to moderate.  In pigeonpea and in cotton, wild relatives have shown greater 
resistance to Helicoverpa than cultivated species.  This study is being undertaken to identify 
accessions belonging to wild relatives of chickpeas with novel sources of resistance to Helicoverpa. 
Seeds of lines of wild annual species of chickpeas (mostly Cicer bijugum, C. echinospermum, 
C. judaicum, C. pinnatifidum, and C. reticulatum) from the Australian chickpea-breeding program, from 
ICRISAT in India and from the USDA collection in Pullman were used.  Field studies were conducted 
only in India, where plants were grown and infested by natural populations, and larval feeding damage 
was assessed visually.  Glasshouse studies were conducted in both India (H. armigera) and Australia 
(H. punctigera) using a quick feeding assay developed at CSIRO.  First-instar larvae were placed on 
leaflets and larval growth and survival measured after 5-7 days.  Larval feeding damage on these 
leaflets was also assessed in India.  All Helicoverpa were reared in the laboratory and newly emerged 
larvae used in screening.   In 2001-2 a total of 130 accessions were tested with H. armigera in India, 
but data are given for 51 accessions tested both in the field and the laboratory.  In Australia 46 
accessions were tested with H. punctigera, but data are given for 19 accessions tested in two similar 
experiments in the laboratory.   
Larval weights from accessions of wild species were compared with those from C. arietinum and 
accessions were selected for further study when resistance was signified by a relative reduction in 
weights over two or more separate trials.  Larval survival was not as variable as other measures and 
was less useful as a measure of resistance than larval weight.  A group of accessions showed low 
larval growth on excised leaves of plants grown in the glasshouse (Table 43).  Of the Australian 
material five were C. bijugum and one was C. judaicum.  Of the Indian material three accessions were 
C. bijugum and one was C. reticulatum.  These plants may have resistance that is antibiotic and 
reduces growth of feeding larvae. 
Of the Indian material there were nine accessions that showed a different type of resistance.  There 
was relatively lower feeding damage from natural infestations in the field (less than 10% damaged) 
than in the glasshouse on excised leaves (Table 43).  There were probably fewer larvae feeding in the 
field because the moths laid fewer eggs and thus produced fewer larvae.  Six of these accessions 
were C. pinnatifidum, but none were C. bijugum.  These plants may have resistance that makes them 
unattractive to female moths laying eggs, which would not be detected in the glasshouse assay.   
 
Table 43. Number of accessions of wild chickpea species resistant to Helicoverpa spp. in screening 
tests in India and Australia 
Species 
Number of accessions 
Australia India 
Low larval weight Low larval weight 
Relatively lower leaf damage 
from natural infestations 
C. bijugum 5 3  
C. judaicum 1  2 
C. pinnatifidum   6 
C. reticulatum  1  




A useful bioassay has been developed and tested.  The accessions tested in Australia and in India 
were different, so that a total of 19 of the accessions were identified showing some resistance to 
Helicoverpa.  Of these, 10 showed a reduction in larval weight and the majority (six) was C. bijugum.  
Nine accessions showed a relative reduction in leaf damage on naturally infested plants compared 
with excised leaves, of which the majority (six) was C. pinnatifidum.   This would seem to indicate that 
at least two mechanisms of resistance are involved, one adversely affecting larval growth, and the 
other affecting female moth oviposition.  Further screening (at Hyderabad, Perth and Tamworth) is 
continuing to confirm these traits.  A reference collection of Helicoverpa resistance accessions has 
been distributed by ICRISAT to world collections.  
Currently the chickpea breeders have had some success in crossing the cultivated species 
C. arietinum only with C. echinospermum and with C. reticulatum.  Thus all but one of the accessions 
identified here could not be used directly in the national breeding program.  However work will 
continue to isolate the cause of resistance and to identify alternative ways of transferring the 
resistance genes to cultivated chickpeas.  
 
Relative hosting ability of field pea genotypes to root lesion nematode 
S. Kelly, S. Sharma, H. Hunter and V. Vanstone, Department of Agriculture, Western Australia 
Field pea is generally considered to be a suitable crop to use in the management of root lesion 
nematode (RLN).  However, for most crops, there is considerable variation in the susceptibility to RLN 
between varieties, making generic recommendations on crop selection perilous.  This study aims to 
investigate the variation in Pratylenchus neglectus hosting ability between field pea genotypes. 
Twenty five field pea genotypes were grown in pots filled with 250 g of soil naturally infested with a low 
density (0.3 RLN/g soil) of P. neglectus.  Two susceptible hosts (wheat cv. Cunderdin and chickpea 
cv. Heera) were included as control treatments.  Five single plant replicates were grown in a 
glasshouse (15-25°C) for ten weeks in a randomised block design.  The roots from each plant were 
collected and the nematodes extracted.  Pratylenchus neglectus populations (log transformed) were 
compared between field pea genotypes and the susceptible hosts using analysis of variance. 
Pratylenchus neglectus populations extracted from the roots ranged from 47 nematodes/g root DW in 
field pea cv. Dundale through to 2437 nematodes/g root DW in chickpea cv. Heera.  There were 
significant differences between the P. neglectus populations in the field pea genotypes (Table 44).  
Five genotypes (including Parafield) had populations that were not different from the resistant variety 
Dundale.  WAPEA 2111 had RLN populations that were the same as in chickpea and wheat, and 
another nine genotypes (including Kiley and Snowpeak) had populations similar to those found in 
wheat. 
Not all varieties of field pea may be effective for rotational control of root lesion nematode.  Selection 
of an appropriate variety is as important as choice of crop.  Dundale field pea hosted the least 
P. neglectus, but some genotypes were as susceptible as wheat or chickpea.  It is necessary for 
growers and breeders to utilise information on varietal differences to prevent increases in nematode 




Table 44. Populations of P. neglectus in the roots of field pea genotypes and two susceptible hosts, 
wheat cv. Cunderdin and chickpea cv. Heera, 10 weeks after sowing into infested soil 
Variety/line Log (RLN/g root DW) RLN/g root DW (detrans) 
Dundale 1.68 47 
WAPEA 2130 1.77 58 
WAPEA 2128 1.92 82 
WAPEA 2074 1.94 87 
WAPEA 2122 2.15 139 
Parafield 2.17 146 
Helena 2.22 164 
WAPEA 2133 2.25 175 
WAPEA 2129 2.26 182 
WAPEA 2013 2.28 187 
Cooke 2.29 194 
WAPEA 2106 2.33 211 
WAPEA 2131 2.34 217 
WAPEA 2126 2.34 218 
WAPEA 2123 2.38 236 
WAPEA 2080 2.40 250 
WAPEA 2127 2.46 287 
WAPEA 2081 2.52 329 
Kiley 2.57 374 
WAPEA 2132 2.58 380 
WAPEA 2125 2.61 404 
Snowpeak 2.72 523 
PSL4 2.79 616 
WAPEA 2112 2.81 649 
Wheat (Cunderdin) 2.89 777 
WAPEA 2111 2.99 978 
Chickpea (Heera) 3.39 2437 
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Campbell, David Grower Scaddan 
Chambers, Phil Technical Officer Pulse Breeding, DAWA 
Cosh, Steve Manager Geraldton RSU, DAWA 
Crook, Steve  Technical Officer Newdegate RSU, DAWA  
Duncombe Grower Pingrup 
Egan, Gavin Grower Mt Ridley 
Freeman, Matt & Mike  Grower Wongoondy 
Garlinge, Jenny Research Officer CVT, DAWA 
Gillam, Chris Grower Dongara 
Harris, Alan Technical Officer Pulse Breeding, DAWA 
Harrod, Alan Technical Officer CCS, DAWA 
Hislop, Paul Grower Jerramungup 
Hunter, Rod  Technical Officer CVT, DAWA 
Kirby, Dirraine Technical Officer Geraldton RSU, DAWA 
Knights, Ted Principal chickpea breeder NSW Department of Agriculture 
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Longbottom, Ron Grower Grass Patch 
Longmire, Andrew & Simon Growers Kumarl 
Ludwig, Christiane  Technical Officer Plant Industry, CSIRO 
Maddock, Kim Grower Mukinbudin 
McCall, Gary Officer WA Bureau of Meteorology 
McCallum, Roger  Grower Yandanooka 
Milloy, Scott  Grower South Morawa 
Mills, Dave Technical Officer Esperance Downs RSU, DAWA 
Morgan, Stuart Technical Officer Pulse Breeding, DAWA 
Norwood, Colin Technical Officer Esperance Downs RSU, DAWA 
Orr, John Premium Grain Handlers Fremantle 
Pickernell, John Grower Lake King 
Plummer, Julie  Research Scientist Plant Sciences, UWA 
Poole, Chris Field Officer Wesfarmers 
Pope, Tim Technical Officer CLIMA 
Prince, Rohan  Technical Officer Plant Virology, DAWA 
Relf, John Consultant WA Bureau of Meteorology 
Rennie, Noel Technical Officer Esperance Downs RSU, DAWA 
Sipsas, Sofia Research Officer Pulse Quality, DAWA 
Smith, Grantley Grower Nyabing 
Spencer, Trevor Grower Coolmalbidgup 
Stewart, Ashley Grower Wittenoom Hills 
Thomas, Haydn Grower Scaddan 
Tideswell, Rebecca  Technical Officer Plant Industry, CSIRO 
Trent, Ross Technical Officer Esperance Downs RSU, DAWA 
Veitch, Chris Technical Officer Pulse productivity, DAWA 
Wandell, Mark Grower Speddingup 
White, Sandy Development Officer DAWA, Jerramungup 
Yan, Guijun  Research Scientist Plant Sciences, UWA 
Young, Leanne Technical Officer Merredin RSU, DAWA 
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APPENDIX I: Publications by Pulse Productivity  
Project Staff 2002 
Scientific Journal Papers 
French, R.J. (2002).  Soil factors influencing growth and yield of narrow-leafed lupin and field pea in 
Western Australia.  Australian Journal of Agricultural Research 53: 217-25. 
Seymour, M., Siddique, K.H.M., Brandon, N., Martin, L. and Jackson, E. (2002).  Response of vetch 
(Vicia spp.) to plant density in south-western Australia.  Australian Journal of Experimental 
Agriculture 42: 1043-1051. 
White, C.L., Hanbury, C.D., Young, P., Phillips, N., Weisse, S.C., Milton, J., Davidson, R., Siddique, 
K.H.M. and Harris, D. (2002).  The nutritional value of Lathyrus cicera and Lupinus angustifolius 
grain for sheep.  Animal Feed Science and Technology 99: 45-64. 
 
 
Conferences and Workshops 
Berger, J., Turner, N.C. and French, R.J. (2003).  Phenology and physiology in adaptation of chickpea 
to drought.  11th Australian Agronomy Conference, Geelong, Victoria, February 2003. 
Jones, R.A.C. (2002).  Analysing diverse spatial patterns of virus spread in grain legume and 
vegetable plantings using quadrated data.  In:  First Joint Conference of the International 
Working Groups on Legume and Vegetable Viruses  -  Vegetable and Legume Virus research 
for the New Millenium.  Bonn, Germany, 4-9 August 2002.  Pp. 20. 
Latham, L.J. and Jones, R.A.C. (2002).  Temporal and spatial dynamics of spread of two 
non-persistently aphid-borne viruses in faba bean (Vicia faba).  In:  Proceedings of 8th 
International Plant Virus Epidemiology Symposium, Aschersleben, Germany, 12-17 May 2002.  
Pp. 141. 
Materne, M., McMurray, L., Nitschke, S., Regan, K., Heuke, L., Dean, G. and Carpenter, D. (2002).  
The future of the Australian Lentil Production.  In:  The proceedings of the Lentil Focus 2002, 
15-17 October, Horsham, Victoria.  Pp. 41-47. 
Riethmuller, G.P. and French, R.J. (2002).  Early pulse harvesting improves yield and seed quality.  
2002 Conference on Engineering in Agriculture, Charles Sturt University, Wagga Wagga, NSW, 
26-29 September 2002. 
Sharma, S,. Kelly, S. and Loughman, R. (2002).  Crop rotation options for management of 
Pratylenchus neglectus in cereal-based production systems in Western Australia, Fourth 
International Congress of Nematology, Tenerife, Spain.  P. 308. 
Siddique, K.H.M., Regan, K.L. and White, P.F. (2003).  Cool season grain legumes in dryland 
environments:  Species by environment interaction.  International Congress of Plant Physiology, 
New Delhi, January 2003.  P. 147. 
Turner, N.C., Abbo, S. and French, R.J. (2002).  Breeding for osmotic adjustment in chickpea (Cicer 
arietinum L.).  12th Australian Plant Breeding Conference, Perth, WA, September 2002. 
 
 
Farmnotes and other technical reports 
Beermier, R. (2002).  Pulse Information Report.  Final report on travel to New South Wales, Victoria 
and South Australia, October 2002. 
Galloway, J. (2002).  Survival of ascochyta on infected stubble.  In:  The 2002 Australian Grains and 
Field Research Manual.  Pp. 35-36. 
MacLeod, B. (2002).  Improving the management of chickpea ascochyta blight with fungicides.  
In:  The 2002 Australian Grains Field Research Manual.  Pp. 28-29. 
MacLeod, B. and Galloway, J. (2002).  Faba bean:  Fungicide control of leaf diseases.  Farmnote 
81/2002 Department of Agriculture, Western Australia. 
 
-74- 
MacLeod, B. and Lindbeck, K. (2002).  Report on overseas travel to visit the ICARDA, Aleppo, Syria, 
12-24 April 2002. 
Materne, M., McMurray, L., Nitschke, S., Regan, K., Heuke, L., Dean, G. and Carpenter, D. (2003).  
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Regan, K.L. (2002).  Report on travel to Lentil Focus Conference and field tour of Victoria and South 
Australia, 15-22 October 2002. 
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Department of Agriculture, Western Australia, 2001.  117 pp. 
Seymour, M. (2002). The Canadian Pulse Industry July-August 2001.  Final report to GRDC for 
Industry Development Award IDA11 by the Pulse Association of the South East (PASE) Inc. 
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APPENDIX II: Summary of previous results 
Season 2000 
The growing season in WA during 2000 was challenging for pulse growers, industry and researchers 
alike.  Many areas received substantial unseasonal summer rainfall (January/February) that caused 
flooding in some places (e.g. Esperance).  Most of the cropping regions in WA then experienced a late 
start to the season (mid-late June), lower than average winter rainfall, and extremely dry and hot 
spring conditions.  In addition, locust plagues loomed as a threat over wide areas for much of the 
season, although there was minimal damage to pulse crops.  The fungal disease incidence was 
generally low in the majority of pulse crops.  Ascochyta blight in chickpea was observed throughout 
WA, but the yield and quality losses due to the disease were minimal where farmers followed the 
recommended agronomic packages.  Prices for pulses during 2000 were excellent with historical highs 
for desi chickpea and red lentil.  A premium price ($20-30/tonne) was paid for good quality Sona and 
Heera over the standard variety Tyson and Fiesta received a premium (~ $20) over Fiord.   
Evaluation of introduced chickpea germplasm continued in 2000.  Several kabuli chickpea lines from 
Turkey/International Centre for Agricultural Research in the Dry Areas (ICARDA) have demonstrated 
superior ascochyta resistance and agronomic adaptation in Australia.  Four to six promising kabuli 
chickpea lines introduced from Spain and Mexico were identified for the high value kabuli chickpea 
industry in the Ord River Irrigation Area (ORIA).   
Germplasm screening nurseries for faba beans were established at Dongara, Merredin, Katanning and 
Esperance.  These sites will be maintained for several years and will be used to screen faba bean 
germplasm under consistent disease pressure.   
In collaboration with CSIRO Livestock Industries (Perth) the nutritional value of Lathyrus cicera 
(cv. Chalus) compared to narrow leafed lupin grain for sheep was undertaken.  Compared to lupin 
grain, Chalus grain appears to be of high nutritional value for sheep, with no adverse effects on sheep 
health. 
A potential new kabuli chickpea variety was released to growers during the year.  The line, ‘G846-3-9’ 
(sister line of Bumper) has high yields, excellent seed colour and large seed size, but is susceptible to 
ascochyta blight (similar to Kaniva).  Ownership of the seed was transferred to two pulse grower 
groups (PASE and GSPGA).  Marrowfat pea was identified as a high value crop and was shown to be 
a potentially a lucrative cropping option for spring planting in high rainfall regions of the south-west.  
The WA company, Premium Grain Handlers (PGH), was able to obtain the license (from Cebeco 
Zaden of the Netherlands) to supply the marrowfat pea variety ‘Primo’.   
For the first time, a pulse grower group (PASE) in WA successfully organised direct export of Dundale 
field pea from the Esperance port to Calcutta, India.  In addition, a record of over 30,000 tonnes of 
desi chickpeas was taken as a bulk shipment from the Geraldton port in July 2000.  Finally, the first 
pulse splitting plant was established by PGH at Fremantle in October 2000, an important move 
towards value adding that signifies confidence in the expanding pulse industry in WA. 
Season 2001 
The 2001 season in Western Australia (WA) was uncharacteristic, with winter droughts and plentiful 
spring rainfall in most regions of the State.  Generally, the growing season rainfall (May to October) for 
many areas was below average.  Most of the cropping regions in WA experienced opening rains in 
May, however dry conditions through most of June and July limited further sowing opportunities and 
inhibited the growth of germinating crops.  With the outlook appearing bleak, rainfall in late July, and 
cool, wet conditions during spring, revived expectations for a good harvest.  The fungal disease 
incidence was generally low in the majority of pulse crops, occasional reports of blackspot in peas and 
chocolate spot in faba bean were received whereas, ascochyta blight in chickpea was observed in 
many crops.  Yield and quality losses due to the disease, however, were inconsistent.  Where crops 
were managed using recommended strategies, crop damage was minimal.  Yields of pulse crops were 
variable, but quality was generally good.  Commercial yields ranged between 0.2-1.0 t/ha for desi 




Prices for field pea during 2001 were excellent.  They exceeded $280/t and remained steady 
throughout harvest.  Prices for desi chickpea and red lentil reached more than $600/t early in the year, 
and have remained firm at around $450-500/t.  Faba bean prices declined during 2001 due to 
carryover stocks sold to Egypt just prior to harvest.  This is not expected to occur in 2002, with prices 
forecast to recover to $250/t.  
The area of pulse production declined by in WA during 2001 compared to the 2000 season.  The area 
was approximately 20,000 ha for chickpea, 45,000 ha for field pea, 13,000 ha for faba bean, about 
4,000 ha of lentil, and about 5,000 ha of vetch.  The decrease in area was largely in response to the 
dry start to the season and concerns with ascochyta blight in chickpea.  More than half the area sown 
to field pea was in the Esperance region and a record 32,000 tonnes was delivered in the port zone.  
This was more than 20,000 tonnes over the previous record.  
There was an increase in the allowable moisture to 14% for harvest pulse seed in 2001, which allowed 
earlier commencement of harvest.  Field trials in 2001 have also suggested that greater seed yield and 
improved seed quality are produced when the crop is harvested at higher seed moisture. 
A new variety of field pea, Dunwa, was released during 2001.  This variety, along with Helena, 
produced the greatest seed yields in variety evaluation trials this season.  Dunwa seed will be 
available for commercial production in 2003.  
Evaluation of kabuli chickpea germplasm introduced from overseas continued in 2001.  Several kabuli 
chickpea lines from Turkey/International Centre for Agricultural Research in the Dry Areas (ICARDA) 
have demonstrated superior ascochyta resistance and agronomic adaptation in Australia.  Promising 
lines were bulked-up at during 2001 and limited yield evaluation trials will be undertaken in 2002.  Four 
promising kabuli chickpea lines introduced from Spain and Mexico have been identified for the high 
value kabuli chickpea industry in the Ord River Irrigation Area (ORIA).  The introduced lines have extra 
large seed and superior yield compared to Macarena, the standard variety.  Basic seed production and 
further evaluation of these lines will continue in 2002 in the ORIA. 
Howzat, a newly released variety of desi chickpea with moderate ascochyta resistance, was evaluated 
in large-scale demonstration trials in the northern agricultural region.  Howzat exhibited greater 
ascochyta resistance and comparable seed yields to Sona.  Considerable progress is being made in 
identifying sources of ascochyta blight resistance in chickpea, and a number of promising lines are 
beginning to emerge through the local breeding program and the national Australian Coordinated 
Chickpea Improvement Program (ACCIP).  Three locally bred and four Eastern States desi chickpea 
lines are showing good ascochyta resistance and seed yields in WA.  These lines are now being fast-
tracked to variety release.  Six kabuli lines also showing promise in Victoria, New South Wales and 
WA, are being considered for commercial release in the Eastern States.  
Following excellent results with Lathyrus cicera (cv. Chalus) as a feed for pigs and sheep, a study was 
undertaken to evaluate its potential in the poultry industry for laying hens.  Hens eating diets including 
Chalus showed a significant trend to greater consumption and produced significantly more yellow egg 
yolks.  It was also shown that the Chalus content did not affect the feed conversion ratio, or the size or 
shell thickness of eggs.  The neurotoxin, ODAP, was not detected in any significant levels in eggs, 
breast meat, liver or brain tissue of hens fed Chalus in diets.  
The Pulse Association of the South East (PASE), pre-sold 15,000 tonnes of field pea in a cooperative 
marketing exercise following similar success in the 2000 season.  The Great Southern Pulse Growers 
Association (GSPGA) collected additional footage on field pea establishment, land preparation, crop 
topping and harvesting techniques, which will be added to the field pea harvesting video.  The new 
video will be available during 2002. 
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APPENDIX III: List of common acronyms 
Acronym Full name 
AARI Aegean Agricultural Research Institute 
ACIAR Australian Centre for International Agricultural Research 
ACPIP Australian Coordinated Pea Improvement Program 
AFLP Amplified Fragment Length Polymorphisms 
ARC Australian Research Council 
BARI Bangladesh Agricultural Research Institute 
CICA Australian Coordinated Chickpea Improvement Program 
CIPAL Coordinated Improvement Program for Australian Lentils 
CLIMA Centre for Legumes in Mediterranean Agriculture 
COGGO Council of Grain Growers Organisation 
CVT Cultivar Variety Testing 
DAWA Department of Agriculture, Western Australia 
GRDC Grains Research and Development Corporation 
GSPGA Great Southern Pulse Grower Association 
IARI Indian Agricultural Research Institute 
ICARDA International Centre for Agricultural Research in the Dry Areas 
ICRISAT International Centre for Research in the Semi-Arid Tropics 
ORIA Ord River Irrigation Area 
PASE Pulse Association of the South East 
POLA Pulse, Oilseed and Lupin Association 
RIRDC Rural Industrues Research and Development Corporation 
SARDI South Australian Research and Development Institute 
 
